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THE OCCURRENCE OF BOILS AMONG 





MEN WORKING IN 


COAL MINES* 


S. W. FisHer, B.A., M.D. 
H. M. Medical Inspector of Mines 


CCASIONALLY 


ployed in coal mines, often 


men  em- 

when working in certain stalls 
or places in the mines, develop boils in 
numbers as to mild 
epidemic. The this 
fact led to inquiries which had for 


such 


Suggest a 


observation of 


their object the determination of a spe- 
cifie Cause. 

\MIany factors were blamed by the 
workmen, such as the hardness of the 
drinking water, the type of coal, inade- 
quate ventilation, and water either 
which dropped from the roof or in 
which men might stand while working. 
In order to decide which, if any, of 
these causes was actually responsible, 
information was obtained from twenty- 
nine coal mines, and about 200 men 
were medically examined. The inves- 
tigation proceeded along two main 
lines: (1) the examination of the men; 


and (2) the examination of conditions 


prevailing at various mines. 


* Received 


1932. 


for publication March 25, 


MEN 


The examination of the men did not 


MEDICAL EXAMINATION OF 


reveal any one definite factor. It was 
noticed, however, that many of the 
men had recently resumed work after 
having been idle for a year or more; 
during this period, being out of work, 
they were probably undernourished. 
On the other hand, boils were found 
among men who were obviously hale 
and hearty. 

In many cases a crop of boils could 
be traced to an initial lesion. For 
example, 10 cases started over the 
knee, 8 of which could be passed as 
miners’ beat knee. In other cases the 
original focus was: baek (9), elbow and 
forearm (9), lower third of lege (7), 
fingers (5), wrists (5), buttock (3), 
face (4), axilla (2), shoulder blade (1), 
neck (1), ankle (1), 
(1), and thigh (4). 

Most men working at a mine wear 


belts: Also, 


where a group of men work together 


toe (1), abdomen 


and none wear collars. 


it is possible for one to infect another; 
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in some eases infeetion could be traced 
to other people living in the same 


house. 


ISX AMINATION OF \MIINING CONDITIONS 


In investigating the conditions in 
the mines, many points were taken into 
aceount; for instance: depth (shaft 
and workings where a marked differ- 
ence existed), temperature readings as 
viven by the ordinary wet and dry 
bulb thermometer, tvpe of coal, state 
of ventilation, and the quality of 
drinking water. The depths of the 
mines visited ranged from 300 to over 
1,000 yards, and the distance inby to 
the working places in some cases was 
as great as 25 miles. 

With regard to temperature, the 
occurrence of boils was most noticeable 
in mines where the wet bulb thermome- 
ter registered 75°F. or over. It was 
also observed that boils occurred more 
often on men who sweat profusely and 
whose bodies consequently were cov- 
ered with a fine film of coal dust. The 
highest temperature met with at the 
coal face was 93°F. dry bulb and 85°F. 
wet bulb: the lowest was 53°F. dry 
and wet bulb. In mines where the 
wet bulb temperature was about 75°F. 
or over, the men worked partially 
“tripped, z.e., in shorts and boots. 

Ventilation on the whole was good. 
lf it were noticeably otherwise, a tem- 
porary cause, such as the fall of the 
roof in an airway, was the explanation. 
Several Petri dishes containing a cul- 
ture medium were exposed in the in- 
take and return airways and cut the 
working face in order to test the 
bacteriologic purity of mine air, the 
CAPOSUTe In some enses being for from 


hiteen to twenty minutes; in no case 











was any pathologie micro-oreanic, 
found. 

Many types of coal were met wis} 
but there was no reason to think ¢} 
the composition of the coal had ay, 
influence, apart from the fact th» 
some seams were hotter than othep. 





and some coals generate a very 
dust which is more difhieult to remov, 

With regard to water undergroy) 
irritation and smarting of the skin. 
which are especially severe when ih 
miner is in bed, have been caused 
droppings from the roof. A sampl 
such water contained 186.5 parts 
sodium chloride per 100,000. At on 
colliery a supply of vaseline is kep 
underground for the men to rub in’ 
their skin after working. It is w 
known that  prepatellar — cellulitis 
(miners’ beat knee) has been caused b\ 
the soaking of the skin where men hay 
worked in wet places, as the resistance 
of the skin is lowered and the entry of 
staphylosocci facilitated. 

The effect of drinking hard water is 
not easy to determine. The water 
drunk by miners at the colliery wher 
the greatest number of cases oecurred 
was found to have 16° of hardness, 
but a neighboring mine with a similar 
water supply had very few cases. 
mine which had never had many cases, 





and at which there were none when 





was visited, had drinking water of 40 





hardness. It was also noticed that 





some mines boils occur only in certal 





stalls, although the drinking water 
the same for all. What is of far mo 
importance is the fact that in hot min: 







many men drink large quantities 





water and thus lower the percentag' 
of chloride in the blood fluid. 
It is an interesting fact that 1 
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- having pithead baths (with one Powdered oatmeal! in the bath water 
~epption, where boils were very few) not only may serve as a preventive but 
- reported as having cases of boils. may help to cure. This is used a 

great deal in India for prickly heat—a 

(CONCLUSIONS condition which occurs mostly in the 

rainy season. During this season 
people suffer from boils, usually a 
large number of small ones. These 


conclusions arrived at were 
; far as mines are concerned, 
io not present a serious problem 
| multiple boils often mean that a 
in a few isolated cases; and |. . . 
prickly heat’’ rash has become septic 
‘he main factor in the causation 
: -1.e., has become infected by the 
boils underground (apart from the 
disposition to them of the indi- 
|, e.g., malnutrition and sebor- 
is a high wet bulb temperature 


5° and over) which at one and the 


staphylococcus. Horses suffer from a 
type of ulcer, also during the rains. 
The Indians eall it barsati or burrsati 
beeause it occurs only in the monsoon 
| baat we (barsat). If a horse gets a barsati 
time provides suitable conditions an 
, sore, he will have an annual recurrence 

rmth and moisture) for the vital- 
: and will be free when the rains stop 
{the organism and opens the 
elands and hair follicles, thus 


litating the entry of the staphylo- 


and the atmosphere becomes cooler 
and drier. In the hot weather (up to 
115°F.) the skin is dry; in the rains 
the temperature is between 80° and 
90°F. and the skin is damp, if not 
actually streaming. 


PREVENTION 


\t a mine where boils occur, every . 
should be made to improve the SUMMARY 
ntilation, lower the temperature, and Twenty-nine mines were inspected 
nimize wetness. Workmen should and 200 miners were medically ex- 
ly an antiseptic, such as tincture of amined to determine the causation of 
iodine, to the smallest seratch, cut, or occasional outbreaks of boils. 
4s soon as possible, and should Kvidence pointed to a high wet bulb 
id touching the site with the fingers. temperature (75° and over) as being 
large quantities of water are drunk, the main causative factor, by inducing 
small amount of salt (about 10 grains free sweating and thus facilitating 
ihe gallon) should be added; full staphylocoecice infection of the skin. 
e of pithead baths should be made The outbreaks seldom present a 
henever they are available. serious problem. 
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CONTROL SYSTEM FOR USE WITH PNEUMATIC 
ROCK DRILLS ON OPEN EXCAVATION* 


THEODORE Hatcu 


Instructor in Industrial Sanitation, Harvard Engineering School 


Henry WARREN 
Assistant in Industrial Hygiene, Harvard School of Public Health 


AND 


GEORGE S 


. KELLEY 


Mechanical Engineer, George J. Atwell Foundation Corporation, New York City 


INTRODUCTION 


Hilo existence of a silicosis 

hazard associated with dry drill- 

ing of silica bearing roek = in 
open exeavation was demonstrated 
by Smith' in her study of 208 drill 
runners, blasters, and excavators in 
New York City. Following the report 
of this survey, a committee was ap- 
pointed by the New York State 
Department of Labor to study means 
for control of the dust generated by 
pneumatie rock drills, and under the 
auspices of this committee an investi- 
vation was made of the dust collecting 
efficiency of the Ixelley dust trap. 
The results of this work? demonstrated 


\ co-operative study from the New 
York State Department of Labor, the 
Metropolitan Life Insurance Company, and 
the Department of Industrial Hygiene, 
Harvard School of Public Health. 

Received for publication March 18, 1932. 

' Silicosis among Rock Drillers, Blasters, 
and Exeavators in New York City, Based 
on a Study of 208 Examinations. Tuts 
Jour., 1929, 11, 37 

Hlateh. T.. WKellev, G. S.. and Fehnel, 
J. W.: Control of the Silicosis Hazard in 
the Hard Rock Industries. Il. An In- 


that the trap is capable of reducing thy 
dustiness at the breathing zone of th 
drill runner to a concentration withir 
the limit suggested for hygienie safety 

This first investigation was admit- 
tedly experimental and it) remained 
to determine the practicability of th 
trap under conditions of field practice 
It was necessary further to develop 
suitable method of removing the co 
lected dust from the exhaust air pr 
vious to its discharge from the exhaus' 
system, in order that no dust hazarc 
would be produced at the street lev: 
or other discharge area. 

A large seale installation was ma 
by the Metropolitan Life Insurance 
Company on the excavation Job for ils 
new building in New York ( 
which provided an opportunity 
further study under conditions 
actual plant operation. The insta! 
tion was made according to p! 
prepared by one of us (G. 8. 4b 


vestigation of the Kelley Dust Trap for 
with Pneumatic Rock Drills of the “J 
hamer’ Type. THis Jour., 1932, 
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vhose charge the equipment was 
ted. 


‘her with some of its features of 


A description of the plant, 


ion, is given in the present paper. 


DESCRIPTION OF PLANT 
Hahaust Piping 
open excavation for building 
tions, the rock is commonly 
ved by the so-called bench sys- 
Icach bench, approximately 12 
n depth, is started at the center 
out to the 


area and earried 


























Insurance Company building is shown 
Figure 1. It 
consisted of a 10-inch steel main which 
was around the lot at 
building line, and just below the street 


diagrammatically — in 


carried the 
level, forming a closed circuit approxi- 
mately S800 feet in length. 
inlets 


lourteen 


6-inch branch were connected 
along the exhaust main, as indicated 
in Figure 1; in operation seven or eight 
a time, 
exhaust 


the 


of these were employed at 


connections being made. to 


manifolds to which, in turn, 














ding line. A new bench is started, traps were connected, each manifold 
+ te IK 
N its . P  e | \ 
1 | | \ 4 \I A Street 2. 70" ain aall 
| 1 | /4-6° branch connections, \ | iS 6° Hose 1 
J | “ Spaced lo suit worn. ae —M~—ranltold ) 
| 4 # If : “Hose wNe 
aa \ 8 ™, 4 | s | } Trap me 4) )'. 
‘| S |i &xcavated Area 1/8 [I o pitts 
\| 9 4 4 
;| & m | & | eee 
| % \ _—- a f 
[ ——~10" Exhaust Sfain-—— | " t 
| | 7 \. | iN 
J = eee A {kas} 
bust Collecting Plant end fan 
fourth Avenue 
oon scien anamesameaanen | (onan 
, 1 [ESSN NNN KSSY 
1 : | | 
~ —_— LN 
Ita. 1.—General layout of exhaust piping 
wwever, as soon as the overlying rock having connections for ten drills. 


removed from the central 
thus operations are carried on simul- 
neously on several bench levels, and 
nsequently rock drills may be in 


area. 


over the entire area, along the 
iding line as well as in general 


In order to care for such 
therefore, the 
ust piping must be carried around 


| drilling. 
‘ered operations, 
excavation and must be provided 
i a number of flexible branches con- 
‘ting with the exhaust hoods. 

he exhaust piping employed on the 
‘avation for the Metropolitan Life 





Six-inch flexible hose was used for the 
branch connections, and 2-inch hose 
the manifolds. 
In both cases the length of hose was 
conditions; 


between traps and 


varied to meet existing 
for the 2-inch hose, the maximum was 
100 feet. 

Pipe selected 
produce air velocities high enough to 
the collected material. As a 
however, 
clean-out plates installed at 


bends and other points where dust 


diameters were to 


COnVey 


“ 


precautionary measure, 


were 


might settle out. 
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The exhaust system was designed will be required than in the eco , 
for a eapaeity of forty drills and pro- discharging into an open area ahov, 
vided with Ixelley traps of the general the street level. 








type shown in our previous paper. In the present installation, ;}, 
disposal plant was located about mia. 
way on the Fourth Avenue side of +}, 
A number of methods of dust col- lot. The point of discharge wag ap. 
lection have been developed, differing proximately 8 feet above the sidewa) 
in principle of operation and in efh- and more than 60 feet from the neares: 
ciency. The design of a plant to building. The open area was greatey 
meet the conditions of a particular than 300 feet square and was bounded 
problem must be based in the main — by streets on three sides. 
upon three factors: (1) efficiency of Nature of Collected Material.—T) 
collection required; (2) nature of dust produced by rock drills varies 
material to be handled, sueh as par- 
ticle size; and (3) amount of dust to be TABLE 1.—APPROXIMATE SCREEN 
ANALYSIS OF ROCK DUST COL. 
LECTED FROM PNEUMATIC 


Dust Collecting Plant 


collected and the loading per unit 


volume of air, ROCK DRILLS 
Required Efficiency of Collection.— = 

On open exeavation work where the siemuprensitdadentpsaaliea 
; ' MESH SIZE WEIGHT PASSING 

disposal plant may be located in an SCREEN 


open area, the efhiciency of dust re- ~ 


“ ° ) iF $ 
moval from the exhaust air must be wv v0.8 
; 40) 91.3 
high enough simply to prevent the en a 
. ) ee. 
production of a dust hazard at the R() 74.5 
street level or in the general discharge 100 63.8 
area. Owing to the dispersion and 120 62.5 
, , : 5 57.8 
dilution by wind currents, the dust 150 i 
: 200 47.3 
concentration in the air discharged <a a: 3 
320 S18) 2 


from the collector may exceed the 

limit set for hygienic safety without 

adding sensibly to the general atmos- from particles one-fourth inch or mor 
pheric pollution. In this connection, in diameter down to submicroscopic 
however, it should be emphasized sizes. In the present installation, 
that care must be exercised in choosing the collected dust gave the approxi- 
the best location for the disposal plant, mate screen analysis shown in Table 
and that the efficiency of dust col- 1. Of the material passing the 520- 







lection must be based upon local con- mesh sereen, a _ considerable — por- 
ditions, such as eloseness of neighbor- tion was found to be less than 10 


a 


ing buildings and nature of wind microns in size. The ecollection 







currents. On extensive operations it such nonuniform material involves a! 
may be desirable to employ a portable least two steps: the removal of coarse 
collector that can be moved about as particles (above 40 microns in siz 

the work progresses; under such con- by preliminary sedimentation, and 





ditions a higher efficiency of collection the separation of the fine material by 








sation. It is essential that the 
sicieney Of collection in the prelimi- 
»y stage be made as high as possible 
h | srder that the load on the filters 
id remain at a low value. 


aunt of Dusi Collect d.- - In build- 









































p- vv exeavation, practice holes varying 
1 . diameter from 2 to 12 inches are 
SI vjinarily drilled at intervals of 2 
er et to a depth of 12 feet. The total 
| lime of each hole is’ therefore 
1895 eubie foot, and the average 
lume per foot drilled is 0.0158 
s | bic foot. Assuming an = average 
. o 
T alan t Motor a “Cppaeae oo ieee 
c ta) 4 
| They Bi KL LX | 
| 2D EEIOF ow 
. 2 is | 
i fF) Léefrle if y| 
- kd | 6" opening i“ ‘ i . 
i | —? in walt. ats ad — 
Re || ie fh tits ae Filters | 
ee eT ee hn ——/lanhole /8+18" —_—_+—__1 
Primary Tank” | 
i. 24 ft. af 
} 
| 
¥ 
— 
\/ | \A] | 
cs a 
_ fora SEF. 














;, 2.—Layout of dust collecting plant 
exhaust fan, with approximate over-all 
nsions, 

otage of 100 feet a day per drill, a 
ial volume of 1.58 feet of 
fone will be removed; and on the 


cubie 


sis of 50 per cent. voids, the dust 
will volume of 


i eubie feet. 


enerated occupy a 
For stone weighing 
1A) pounds a cubie foot, this amounts 
237 pounds, and assuming 100 per 
loading in 
0.0082 


air (57.4 


eollection, the dust 
system will be 
foot of 


ns per cubic foot) and the density 


exhaust 
inds per cubic 
the mixture of dust and air 0.083 
inds per eubie foot (compared with 
075 for glean air at 65°F.). 
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Dust 
meet 
the 
ployed 


Collecting  Equipment.—To 


the conditions outlined above. 


dust collecting equipment em- 


consisted of two stages of 
separation: a preliminary sedimenta- 
tion chamber, and cloth sereen filters 
with the exhaust fan located between 
The plant 


diagrammatically in Figure 2. 


them. layout is shown 
The preliminary tank ineluded two 


of the 


and the second employing plain sedi- 


stages, the first inertial 


type 
mentation. Owing to the high veloc- 
ity of discharge of the incoming dust 
laden air, a considerable portion of 
the dust was projected through the 
bell shaped entrance into compart- 
ment A where it was removed from 
the small amount of air that entered 
with it, the latter escaping into the 
seeond compartment through a suit- 


able 


provided with a bafHe plate as shown, 


opening. Compartment — B, 
served as a plain settlement chamber 
for the 


large material. 


removal of fairly 
The efficiency of the 
second compartment was found to be 


further 


materially increased when it was 
filled with water to a depth of approxi- 
mately 6 inches. 

The secondary stage of cleaning 
was effected by means of cloth screen 
filters. 


filtering area of approximately 500 


Two units, each having a net 
square feet, were connected in parallel 
the fan. 
The ratio of air flow to filter area was 


to the discharge line from 
approximately 3 to 1. Both units were 
provided with manually operated shak- 
ing devices and storage hoppers for 
the The 


was discharged through 


collected dust. filtered air 
openings 12 
inches in diameter in the top of each 
filter housing. Frequency of cleaning 


was determined by the pressure drop 
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seross the filter, which was measured 

by a water manometer provided for the 

PUPrpose, 
Kavhaust 


quirements of air flow and resistance 


an.—Vo meet the re- 
imposed by the installation, a single- 
stage centrifugal compressor was sup- 

lied, whieh was e ‘eted directly 
pled, whieh was connected airectly 
to 2 27-horse-power motor. The rate 


of air flow through the system was 


measured by an eleetrie flowmeter 
and eontrolled by varying the motor 
speed, 


OPERATING CHARACTERISTICS 


Pre SSILTEC Losse S through Syste Mr 


The total pressure drop across the 


exhaust system and dust collecting 
plant was found to be 24 inches, water 
euuge, or 1.78 inehes of mercury. 


\Manometer readings showed that over 
half the total pressure drop oecurred in 
This 


eould be reduced materially by in- 


100 feet of 2-ineh flexible hose. 


creasing the diameter of the hose and 
eonfinine its use to shorter lengths, 
‘The small diameter was chosen, how- 
ever, for convenience in handling—a 
that 


considera tion probably justifies 


its use, 


[ us Coll ction 

The efficieney of dust collection in a 
plant of this type, particularly the 
the 


parts of the separator, is of special 


Individual efhicieneies of Various 


Interest from the standpoint of design 


and operation. from the 


hygienic 
point of view, however, efficiency of 


collection is 


of less interest than the 


actual dust eoneentration in the air 


discharged by the eolleetor. 


Determinations of efficiency were 


1 


made with from twenty-five to thirty 


INDUSTRIAL 





HYGIENE 








drills in operation. 





From the resy). 


shown in ‘Table 2, it will be obsery, 
that about 75 per cent. of the collec: 









material was removed in the prelinj- 
nary tank and that an over-all es). 
ciency of 99.7 per cent. was obtain 
The uneven collection shown by 
filter 
fact that the connecting pipe ma 
90° bend just above the filters, whic 


{wo units was caused by 


had a tendeney to throw the dust to th) 


outside of the elbow and _ therefy 


TABLE 2.—TYPICAL DATA ON DI 
COLLECTION DURING EIGHT- 
HOUR RUN WITH TWENTY- 
RIVE TO THIRTY DRILLS 
IN OPERATION 


Py 
CUBL C] 
REMOVED IN aa 
FEET \GI 
TOT 
C tment ——| 
ompartmen a 
12.50 2] 
ae No. l 6 75 1] } 
Milter tages : 
No. 2 , 8.25 LS 
Discharged (approxl- 
mately) (oie wen . 0. 20 0. 
Total | 599. 20 100 
Over-all percentage 
eolleeted YY ri 


into the filter unit connected on 
side. 
Approximate dust concentratio! 
in the air discharged from the filt 
by the 


method and found to be satisfactor 


were determined impinge! 


Sereen analyses of samples tak 


from the two compartments in 





preliminary tank, of samples of 





dust entering the filters, and of a co 





Dust determinations were made }\ 
W. Fehnel, Chief Chemist, Laborator 
Industrial Hygiene, Metropolitan L 
Insurance Company, New York City. 









sample from the two filter units 

. given in Table 3. A continuous 
appease in size will be observed except 
‘he ease of the composite sample 
the filters. The increase in 
observed in this case over that 

| for the incoming dust is due 
-faet that some of the very small 
‘eles discharged from the prelimi- 
tank also eseaped through the 


BLE 3.—SCREEN ANALYSES OF 
SAMPLES OF DUST TAKEN 
FROM VARIOUS STAGES 
OF DUST DISPOSAL 
PLANT 


PERCENTAGE PASSING SCREEN 


Dis- 
Com- Com- | charge | Com- 
part- part- from posite 
ment ment | Prelim-! from 
A B inary Filters 
Tank 
() 96.4 96.6 
() RH. 4 93.5 
62.5 RR 4 
S() 57.8 85.7 
1()() 29.7 80.75 
() 88 92 78.5 
50 31.7 72.8 
200) 16.4 H4.2 97.5 96.5 
29 4.7 46.1] 93.5 82.5 
4()() 41.6 91.0 80.0 
the amount of material collected 
ring an eight-hour working day 
ried with the number of drills in 
eration. During one day, when 
than sixty drills were in use, a 


« 


104 eubie feet, or approxi- 


tal of 
‘ely 4 tons, of material was removed 


the collecting plant. During 


period of operation from June ] 
November 15, more than 350 tons, 
an average of approximately 3 


The col- 


daily, were collected. 
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lection of such large quantities of 
material requires storage space ade- 
quate for at least four hours of opera- 
tion, and facilities for convenient and 
safe removal of the dust must be pro- 
vided. 
hours, a primary tank similar to the 


For a storage period of four 


one employed in the present instance 
should have storage capacities of 28 
and 11 ecubie feet in the first and see- 
ond compartments respectively. 
Disposal of Collected Material.— 
Dust was removed twice daily from 
the primary tank and once from the 
filters. 
and thoroughly wet down before be- 
ing transferred to trucks for removal 
from the Considerable care 
should be exercised in the cleaning 


[It was placed in a metal tank 


job. 


operation, in order to prevent escape 
of dust to the atmosphere. As a pre- 
‘autionary measure, the plant operator 
and should supplied 
with efficient dust masks to be worn 
The collected dust 


assistants be 


during this work. 


must be removed from the site and 
disposed of in a safe manner. 
Filter  Operation.—¥requeney — of 


cleaning of the filters was governed 
by the pressure drop across them. 
The resistance was read and recorded 
at intervals of from thirty to forty- 
five minutes, the filters were 
cleaned when the manometer reading 


and 


reached 5 inches. The frequency of 
cleaning varied with the number of 
drills in operation, ranging from a 
minimum of four to ten times in eight 
the filters 


ihe 


In order to clean 
shut 


hours. 


it was necessary to down 


exhaust fan: henee no dust was re- 


moved from the drills during the clean- 
ing intervals of about five minutes. 
Kor 


tinuous 


convenient and con- 


dust 


operation 


control, certain im- 





the 
design of disposal plants for future 


provements should be made = in 


installations. 
having a higher efficiency of collection 
This 


reduee the load on the filters and so 


lirst, a primary tank 


should be employed. would 
increase the length of runs between 
Seeond, the fil- 


ters should be provided with suitable 


periods of cleaning. 


connections and gates to permit throw- 
Ing one unit out of service at a time 
for cleaning purposes, thus eliminating 
the necessity for shutting down the 
entire plant. For the most satisfae- 
tory conditions of operation, the filters 
should be divided into three units and 
the filter 


A ratio of 2 cubie feet per minute to 


aren of surface increased. 
each square foot of filter area is ree- 
the 
to 1 employed in the present plant. 
Fan Protection.—TVhe 


cated between the preliminary cham- 


ommended instead” of ratio of 


fan was. lo- 
ber and the filters, and thus received 
only the fine dust (less than 325 mesh). 
Trouble was experienced, however, 
with wear of fan blades, which reduced 
the efficiency of the system and re- 
the 


To olve complete protection to the 


quired renewal of fan element. 


fan and insure continuous mainte- 
nance of efficiency, the fan should be 
located on the discharge side of the 
filters where it will handle only rela- 
tively the 


filters will be under negative pressure 


clean air. In this ease 


and will require a strong, air tight 


housing. 


Rate of Drilling 


During vertical down drilling, with- 
out exhaust, the dust is blown out of 
the hole by the air stream that passes 


through the drill steel, and settles 
on the rock surface at the edge of 
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the hole. As the mound — of dus 
builds up, large particles fall px 
the hole eround fine) 


before being blown out again, 


into and 


are 
action produces a continuous cushion 
of dust the bit of the dril} 
steel and the roek, and thus retards 
the drilling speed. 


between 


When an exhaus 
trap is used, however, the dus: 

removed as rapidly as it emerges fron 
the hole; the cushion of dust is there- 
fore reduced, and an increase in the 


rate of drilling results. This is show 


TABLE 4.—COMPARATIVE RATES 0| 


DRY DRILLING WITH AND WITH 
OUT EXHAUST, USING 
TESTING TRIPOD 
AND WEIGHTS 

Type S-49 drill and 4-wing = steel 
throughout. 
FEET DRILLED PER | 
HOUR (AVERAGE PEK — 
OF 2 TESTS) | as! 
WEIGHT | INCKEASI 
“ee | Without | With | pou 
Exhaust | Exhaust | yoo, 
Hood Hood 
lbs. 
20 14.7 17.8 21.0 
40) 20.4 22.7 11.2 


by the comparative rates of drilling 
per hour, with and without the us 
of an exhaust hood, which were ob- 
tained during the investigation. ‘Th 
same drill was used in both tests and 
was provided with freshly sharpen 

drill steel. 
in a small area so as to insure constan! 


The tests were made wil! 


rock conditions. In order LO elimi- 


in the rat 
of drilling, a dead weight was appli 


nate the human element 


continuously to the drill, the drill 


‘Through the courtesy of the Ingerso!l 
fand Company a special tripod testi! 
device was provided for this purpose. 







J. I 


Sept., 1Y 

















nner simply operating the machine 

| steadying it during its operation. 

| different were used: 

x) pounds, which represents the aver- 

force applied by the drill runner 

ugh his arms; and 40° pounds, 

; vhich is approximately equivalent 

‘he foree applied when one leg is 

the head of the drill. 

results of these tests (average of 

one-hour periods in each 

ow inereases in the rate of drilling, 

en the exhaust hood is used, of 

2} and 11 per cent. for the 20 and 

(() pound weights respectively (see 
ible 4). 


weights 


vn over 


case ) 


Cost of Operation 


(‘omplete installation and operating 
irges against the dust control system 
An 

emized list of representative charges 
; been prepared, however, and is 
presented in Table 5. Further ex- 
perience with the operation of similar 


re not available for analysis. 


ants may change the figures in some 
spects although it is believed that 
ney are fairly correct. According 

this analysis the daily cost was 
$2.21 per drill, or $0.0221 per foot 
irilled (assuming a daily footage of 
100 feet per drill). This amounts to 
3 per cent. of the average drilling 
cost, and on the basis of cost per yard 
“stone removed, the figure is reduced 
‘© 1.05 per cent. 

These figures make no allowance 
increased rate of drilling or general 
provement in working conditions, 
th of which would tend to decrease 

net cost of operation. On the 
ner hand, the cost per drill would 
rreater in the ease of an installation 
Although fur- 
will be 


iving less capacity. 
er experience 


necessary 





DUST CONTROL SYSTEM FOR USE WITH ROCK DRILLS 


be ob- 


before definite cost data can 
tained, the analysis in Table 5 indi- 
cates that the charges for protecting 
hazard 


the workers the dust 


are 


against 

not excessive. 

TABLE 5.—COST OF OPERATING 
DUST CONTROL SYSTEM WITH 
CAPACITY OF FORTY DRILLS 


COST PER 
WEEK 


Cost of equipment $6.000: 


Rental cost and repairs. $100.00 
Cost of installation—$1,000: 

For 6 months’ use Loe 40.00 
Operation (1 plant operator and 


1 fieldman to 8 drills): 


6 men at $8.25 per day.. 247. 50 
Insurance at 10 per cent. of 
payroll. . | 24.75 
Power—625 kilowatt hours at 43 
cents. . : 29.75 
Total $442. 00 
Cost per drill day | $2.21 
Cost per foot of drilling (as- 
suming rate as 100 feet per 
eee 7 0.0221 
Percentage added cost of dust 
extraction: 
Per foot drilled (assuming 
cost as 35 cents per foot).. 6.39 
Per yard of stone removed 
(assuming cost as $5.25 per 
yard, and 40 yards per drill 
ee 1.05% 
SUMMARY 
An investigation of the practical 


use of the Kelley traps for the control 
of dust generated by pneumatic rock 
drills was made on an installation used 
during the excavation for the 
Metropolitan Life Insurance Company 


hew 


building in New York City. 
The plant was designed for use with 
forty drills and the amount of dust 
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collected varied from 1.5 to 4 tons per 
day, the average being approximately 
‘The plant 
included two stages of separation: a 


3 tons. dust collecting 
primary chamber for the removal of 
cloth 
filtering area of 


coarse material; and screen 
filters having a net 
approximately 1,000 square feet, and 
thus vriving arate of filtration of about 
3 cubic feet per minute for each square 
foot of filter surface. ‘The filters were 
cleaned from four to ten times daily, 
by manually operated shaking devices. 
The over-all efficiency of collection was 
99.7 per cent., resulting in a dust con- 
centration in the discharge air of from 
10 to 25 million particles per cubic 


foot. 
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The use of exhaust hoods 
found to increase the speed of dril|j, 
from 11 to 21 per cent., and to effee 


a general 


~ 


improvement in 

The cost of operation, 
however, was estimated to be only 
$2.21 per drill day, which represent, 
an additional cost per foot drilled of 


wi rk ing 
conditions. 





6.3 per cent., or 1.05 per cent 
the cost per cubie yard of stone r 
moved. 
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the New York State Department of Labor. 
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pany, the George J. Atwell 
Corporation, and Mr. lI. R. 
General Electric Company. 
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CUTANEOUS PAPILLOMAS AMONG PATENT FUEL WORKERS IN 
RELATION TO MALIGNANT DISEASE* 


C.C. R. Downtne, M.A., M.D. (Cantas.), M.R.C.S. (Ena. ) 


HE committee which was sitting 

in the year 1907 to discuss the 
question of compensation for in- 
dustrial diseases was informed by Mr. 
Wignell, the organizing secretary 
the Dockers’ Union at Swansea, 
‘hat there had been thirty-eight cases 
epitheliomatous ulceration among 
natent fuel workers in South Wales (1). 
The committee, which included the 

e Sir Clifford Allbutt, visited the 
tricts around, and came to the con- 
clusion that the lesions were specific 
»the trade mentioned. Its findings, 
briefly summarized, were as follows (1): 


\len engaged in handling the pitch or 
er tarry products, either in unloading 
itch from vessels or railway trucks, or in 
the manufacture of briquettes, or in han- 
ng ‘coal oil’ inthe manufacture of grease, 
liable to suffer from warty growths 
ch uleerate and occasionally become the 

t of epitheliomatous cancer. 


found that the growths occurred on 
iny part of the body, most commonly 
nthe face, hands,and scrotum. These 
esions were accordingly scheduled 
under the Workmen’s Compensation 
of 1906 as “‘epitheliomatous ul- 
ration, due to piteh, tar or tarry 
mpounds.”’ 
l'urther information concerning the 
‘eects of pitch was obtained in the 
vear 1911 as the result of a publie in- 
ry made by Mr. A. H. Lush into 
rtain proposed Home Office regu- 


* Received for publication Feb. 25, 1932. 
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lations, which required, among other 
things, special washing and bathing 
facilities for patent fuel workers in fae- 
tories where pitch, other than blast 
furnace pitch, was used. 

It was at this inquiry that evidence 
was forthcoming of the intense pain 
suffered by patent fuel workers after 
exposure to sun and wind at the end of 
the day’s work. In fact, it was proved 
conclusively that no class of worker 
suffers so much from his employment 
as does the patent fuel worker. 

The regulations proposed by the 
Home Office, when issued in draft form, 
were objected to by two Scottish firms 
manufacturing blast furnace pitch; 
they contended that blast furnace 
pitch was free from naphthalene and 
anthracene, and therefore quite differ- 
ent from gas works tar. They also 
stated that in twenty-three years no 
ease of pitch cancer had arisen among 
their workmen. ‘The actual evidence 
which they brought forward, however, 
was far from decisive. Out of thirty- 
two employees, only six were found 
who handled pitch. 

In the year 1919, the trade unions 
concerned asked for a voluntary ex- 
amination of patent fuel workers, in 
order that pitch lesions might be dis- 
covered early. In this way it was 
hoped to prevent epitheliomas from 
reaching an inoperable stage of growth. 
A conference was held between the 
employers and the representatives of 


J 


ee in lee cal ee 











PAH 


the men. It 


worker over 30 years of age and with 


was arranged that any 
a duration of employment of over ten 
years could, if he wished it, be medi- 
cally examined by a special doctor 
South 
Wales, the number of men in this eate- 


chosen by both parties. In 


gory constitutes about 20 per cent. of 
the total number of men employed, 
and owing to trade depression and the 
insidious onset of the lesions, the men 
were slow to avail themselves of the 
opportunity. In Cardiff and Swansea 
it was possible forany worker to consult 
Dr. Seholberg and Dr. Sladden, path- 
ologists to the Cardiff and Swansea 
General Hospitals, respectively. 

1930, follow- 
ing recommendations from the Home 
Ofhee, | 
periodic medical examination of the 
The 


examination was to apply only to men 


At the beginning of 


was asked to undertake a 


employees at a works at Cardiff. 
of 380 years of age and over who had 
been employed in the industry for 
more than ten years. ‘The examina- 
tion was to be voluntary and to take 
place twice a year at the works. Simi- 
lar arrangements were made at Swan- 
sea and Llanelly with other medical 
the first 
and 


men. | earried out tWwo ex- 


aminations in June December, 
1930, and in the course of them found 
twelve men suffering from pitch papil- 


lomas, one of which was clinically 


recognizable as an epithelioma. These 
twelve cases are included in the series 
of seventy-three with which this paper 
deals. 


(IENERAL CUTANEOUS CHANGES DUE 


To Pircu 
from my Own di] CCI observation. | 
eee led LO the all the 


fuel worker are 


re 
eoncelusion that 


troubles of the patent 
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due to one substance alone—?7z,, pite} 
Three varieties are at present in 
at the works that I visit: 


~ 
ist 


1. A pitch which comes from Baltimore 
Md. It leaves a yellowish coloring op ; 
skin and causes irritation; but after wa: 
ing, the men do not suffer more than , 
using any other kind of pitch. I have eo; 
across three or four men, however, who. 
plain that it ‘‘punishes’’ 





them very bad), 
especially if they are exposed to sunlight 0, 
their way home from work. 

as Piteh from Goole, Yorkshire. Th 
men complain that the pitch from 
source causes a great deal of irritation t. 
skin. “The pit 
from Goole leaves a yellowish coloring 
the skin which is very difficult to wash off 
and burns the skin more than any pitce! 
know of.” 

3. Pitch supplied by Messrs. Bird & 8 
Ltd., Cardiff. This pitch is the one whi 
is used the most frequently, as it suits th 


The chief foreman says: 


processes best. The men also prefer it ¢ 
pitch from most of the other sources 


supply, as it is not so irritating. 


(reneral Reaction of Eaternal Bod, 


Surface s to Pitch 


When one looks around the waiting 
room before the evening surgery b 





gins, it is a comparatively easy ma‘ 





ter to distinguish a patent fuel worker 





from the rest of the patients. His 





face and neck present a very swarth) 





appearance, and he looks like a for- 
The skin on close inspectio! 
presents a mottled, pitted appearance 





elgner. 






and is of a dusky brown color. Th 





same condition is noticeable on th 





hands and forearms, and its cause wil! 






now be described. 





Kriuthema: 


The earliest effeet of the action 






pitch upon the skin is erythema. Thi 
Repeat 


and continuous action of the irritan' 





is elaimed by Galloway a. 








antually causes a permanent dila- 
‘on of the capillaries. In time this 
»ess becomes dusky and congested 
use of stasis in the superficial 
is. In short, a chronic derma- 
develops. The surface of the 
med area of the skin becomes dry 
isealy, and studded all over it are 
papules composed of thickened 
These cause intense irri- 
and are from time 
‘ched by the patient, with the re- 
‘hat the opened-up follicles are 
nee filled with pitch dust. The 
keratoses thus formed vary in 


Hum. 
time to 


from a pinhead to a split pea, and 
Jored brown. ‘The skin in this 
feels rough, harsh, and dry, and 
vered with branny seales. Prosser 
3) deseribes it as shagreen; he 
nsiders that the parchment-like tex- 
of the skin is pathognomonic of 
effects upon the skin of all the car- 
venie agents in certain stages of 

r development. 

ilitrs: 

s is caused by particles of pitch 
with the roots of 


” In contact 
irs and setting up an inflamma- 
[In the early stages, a well- 


fined, red areola may be seen around 
hair follicle. The 
nearly always on the anterior 

ce of the thighs and on the fore- 


condition is 


Occasionally, however, it oc- 
on the face or posterior aspect of 
my experience this folliculitis per 

never given rise to any cancer- 
sion. I think that the sebaceous 
-ecretions have protective quali- 

the 


hich are able to counteract 
the 


producing properties of 
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In this respect it is interesting 
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to refer again to the experimenis 
made by Kennaway (4) on mice, 


which showed that where painted on 
the skin, pitch in benzene solution is 
much more toxic than when it is dis- 
solved in a lanolin medium. It seems 
to me that the sebaceous gland secre- 


tions act in a similar way to the lano- 


lin. Both, in some way or other, 
prevent the pitch from coming into 
too intimate contact with the skin 


tissues. 

Prosser White (3, pp. 39-90), on 
the other hand, thinks that the abnor- 
mal activity or large size of certain 
glands, such as the sebaceous, may in- 
crease the predisposition to the ill ef- 
fects of certain substances, such as tar 
and petroleum. 

Kennaway (5) does not think that 
the abundance of sebaceous glands has 
anything to do with the liability of 
He 


finds from experiments that sebaceous 


the scrotum to industrial cancer. 


material is a good solvent for pitch but 
not superior to others in cancer pro- 
duction. On the other hand,-he con- 
siders that the abundance of the sebace- 
ous glands and the rugosity of the skin 
of the serotum do not predispose to 


malignancy. 


Or ular Trouble So 
Many patent fuel 
discomfort in 


suffer 


CVop. 


workers 


pain and their 
Continuous irritation by piteh dust 
causes a marked injection of the con- 
This 


a conjunctivitis, 


junctival membrane. becomes 


In many instances 
and the workmen complain of severe 
burning and smarting pains in the eyes, 
and of inability to face light. In ad- 
dition to this, there is excessive and 
continuous watering of the eyes. 


extreme photophobia and lacrima- 








tion are, in faet, very typical of the 
conjunctivitis produced by pitch. 
When the men get home, they are 
unable to read the newspaper and al- 
ways have to sit with their backs to 
the light. 
but these are mostly homemade and 
do not very effective. Pitch 
conjunctivitis varies in intensity and 


Some workers wear goggles, 
seem 


many men continue to work for a long 
time, enduring much suffering. 

The cure of the disease is naturally 
Very rarely 
do pitch papillomas cause eye trouble. 


abstention from work. 


In one ease, which will be recorded 
later, a corneal uleer was produced 


(with associated conjunctivitis) 


through friction of a pedunculated 
papilloma against the surface of the 
cornea. This man developed a hy- 
popyon and has now very little vision 
in the eye. 
Burning Sensations on Exposure to 
Wind and Sun: 
Many patent fuel workers at the 
end of the day’s work suffer an intense 
burning pain over the parts of the body 
exposed to the sun and wind, 2.e., the 
head and neck, hands, and forearms. 
Baths are provided by the employers 
on the premises, but they are used by 
only a few men, as the majority prefer 
They 


to wait until they get home. 


complain that the water aggravates 
the burning, especially as they have to 
walk or bieyele home afterward, ex- 
posed to sun or cold wind. ‘The gen- 
eral practice among the men is to go 
home, bathe and have tea, and stay 
indoors for a while. I have been told 


gets 1s 


by one man that the pain he g 
sometimes so severe that he is unable 
to go out at all in the evening after his 


tea is finished. 
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I have already described the thy, 
varieties of pitch used. Two yapric. 
ties, the American and that obtajnoe: 
from Goole, Yorkshire, are far y,, 
irritant than the third. It wou 
seem, therefore, that some pitches eop. 
tain more irritating materials thay 
others. On the other hand, it may }; 
that the burning pain is due to a singl 
specific irritant substance. 

With regard to exposure to sunligh: 
I think it is quite probable that th 
actinic rays of the sun may cause 
chemical reaction to take place in th 
particles of pitch deposited on the ski 
and in this way produce the substance 
responsible for the pain. 

The action of wind, likewise th 
aggravation of the pain by the appli- 
cation of water, is more difficult 
account for. The reaction of the s! 
to pitch is found in fully 80 per cent 
As in thi 


‘vase of other skin affections, fair mer 


of the patent fuel workers. 


are more susceptible than dark. 


PircH PAPILLOMAS 


Clinical Characteristics 


Certain special structural change: 


take place within the = chronic: 


inflamed area of skin, previously 





scribed as shagreen. The scaly pap: 
ules or keratoses found in this condi- 
tion are liable to undergo proliferatis 
changes and to become the origin « 
This, in 
turn, may develop malignant charac- 










papillomatous growth. 






teristics and become an epithelio: 





There are two types of papillomat 





srowth due to pitch irritation: 2 





dunculated wart with a small base, 2! 
a flat 





wart with a broad base. 






Pendulous or Pedunculated Papillon 


This is attached to the skin by 
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y pedicle which varies in length 
about one-tenth to a quarter ot 
h. “These warts may be present 
very long time and give rise to no 


PATENT 





KUL WORKERS 


are most frequently situated on the 
evelids and sometimes on the nose. 
In a few isolated instances they may 
Inconvenience, but for 


elve ise to 





kia. | \\ 1). 


howling piteh Wirt one-thirtyv-second of 


~ duration oT) right side of nose 


PULA, 


ano oineho in cireumference = (of 
The shagreen mppearanee (>| the skin Im We || 


three to tour 


nh, as is the watery appearance Of the eves due to blepharitis and ConyUunNeCtIVItis 


ible so far as my observation goes. 
men consider them to be of a triv- 
mature and eall them “dry warts. 
e sessile and potentially malignant 


‘Swat’ They 


Is deseribed tis 





the most part they get rubbed. oft 
when the men bathe and rub them- 
selves down with a rough towel, 
They scemetimes leave a tiny round 


SCUar, 
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| aware of its presence owing to its » 


Ni NN/Gf oy" latte ned Papilloma: 
size, whieh is as a rule about th: 


the head of a small pin. Pain oe 
ally is absent until ulceration bee 


This wart is but slightly raised from 
the surfaee of the skin, and has a broad 


base “ana ‘4 smooth LOyp. lt way Oocwur 





Kia, 2 \\ \I.. fuel piler, aged OS 





Shh tvpient sessile piteh papilloma of ten weeks’ duration. The central ke 
noid punectum is clearly shown 
singly or in groups on the forehead, The type of papilloma which | 


ears, nose, cheeks, and lips; it is found = quires careful attention is the flat pay 


loma whieh is about one-fifth to or 
1 


is the type of wart which may incre: 


tlsooon the baek of the neek alone the 


sternomiuistoids, andoon the hands and 9 quarter of an ineb in diameter. 


forearms The omen ure often het 
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y in size, and which on cauteri- 

» will recur, and, if left unexcised, 
become epitheliomatous. An in- 

o it may, in some cases, initiate 
jwnaney. Apart from trauma, ma- 
changes may occur, apparently 
aneously, in a few weeks, though 
ne cases a papilloma may remain 
nt for many months before any 
eliomatous lesion appears. Some- 
mes a papilloma may remain quies- 
for a period of years. It is 
-sible to state the average time a 
benign and free 
Once it has 


may remain 
m malignant changes. 


d on its career as a carcinoma, 


veyer, the progress of the growth is 

much more rapid, and as the months 

ihe prospect of an effective cure 

minished. Uleeration of the epi- 

oma eauses the discharge of a 
{ 


us fluid. When it is situated on 
scrotum it spreads to the glands of 

e groin, and from there to internal 
structures. In other locations, 2.e., 
arms and face, it appears to be 
wer in growth and is therefore more 


enable to treatment. 


Pathologic Characteristics 


Papilloma: 
‘he pitch papilloma, sessile or pe- 
nculated, is a peculiar form of cu- 
excessive 


eous wart, marked by 


ratinization. Apart from the lat- 
eature it resembles the common 
, verruca vulgaris, in its histologic 
It is, like the latter, a 


ie form of epithelial overgrowth. 


trances, 


ructure exhibits a hyperplasia of 
ntire malpighian layer, with folds 
rojections into which extend thin 
The form of the 
ioma is chiefly determined by the 


of stroma. 


conditions surrounding the tu- 
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mor. Outward growth of the hyper- 
plastic cells is in the line of least 
mechanical resistance. 


Pitch Epithelioma: 

The sessile pitch papilloma, after 
its transformation from a benign into 
a malignant tumor, shows all the char- 
acteristics that are typical of a squam- 
ous-celled carcinoma. 

The first histologie change which is 
observable is a downward instead of an 
upward growth of the hyperplastic 
epithelial cells. 
tis vera, and at the beginning are of 


They invade the cu- 


Gradu- 
ally some of them tend to become more 


the flattened squamous type. 


flattened and undergo keratinization, 
and if concentrically arranged, form 
cell nests. These, if keratinization is 
complete, form the so-called epithelial 
pearls. In the younger parts of the 
invading growth the squamous cells 
tend to become more and more atypi- 
cal; they are, for the most part, spheroi- 
dal, and the stroma is abundantly 
cellular, with imperfect fibrillae. 


DESCRIPTION OF SEVENTY-THREE 


(CASES 


The seventy-three men whose cases | 
am about to deseribe and analyze were 
examined by me in the capacity of certi- 
fying surgeon for Cardiff and district 
(under the Factories and Workshops 
Act) during the years 1922 to 1930, 
inclusive. 

I have reason to believe, however, 
that this 
means represent the total eases of piteh 


number does not by any 
papillomas which oceurred during this 
period of time. Many men were, I am 
informed, in the habit of going to their 


doctors and having their warts cauter- 


ized without giving any notification of 
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the fae 


tives. 


to the company’s representa- 
These men of course lost no 
time from their work and had no need 
to claim compensation. I therefore 
did not see them. 


Age Incidence 


During nine years I saw only four 
cases of piteh papillomas occurring in 
men below the age of 30 years (Table 
1). Two of these men were aged 29, 
The 


y w ey" han 4 ‘ked eleve rgye 78 CLC ¢é 
youngest nad worked eleven years as a 


one was 27, and one was 25. 


pitch wheeler and had had two small 


TABLE 1. 
LOMAS 


INCIDENCE OF PAPIL- 
AND EPITHELIOMAS IN 
RELATION TO AGE 


NO. SHOWING NO. SHOWING 


\GE GROUP PITCH EPITHELIO- 
PAPILLOMAS MAS 
21-30 t Q 
51-40 Q 0 
11-50 O4 6 
51-60 16 4 
61-70 S 3 
71-80 () l 
Tota! 61 14 


sessile papillomas removed from his 


forehead a week before | him. 


The 
papillomas on the sealp, eyelid, and 


Saw 


other three men showed _ piteh 


upper lip, respectively. 

The greatest number of papillomas 
was found in the age period from 41 
with the next 


to 90 years, ten years, 


from 51 to 60, supplying the second 
largest number. [| think one may 
rightly conelude from these figures 


that a patent fuel worker is most li- 
able LO develop ‘) erowth bet ween the 


ages of 40 and 60 years. 
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Dr. Sladden (6) of Swansea, eo). 
menting on figures obtained as the py. 
sult of an investigation of the Swans, 

patent fuel workers in 1920, which eo, 
respond very closely to those shown j, 
Table 1, states that in his experiene, 
pitch warts become common at the ae 
of 35; he found no epitheliomatous |e. 
sions in the 158 men he examined yp. 

Out 

seventy-three men whom I examined. 
fourteen showed definitely epithelio- 


der the age of 50 years. 


OI the 


matous lesions. The youngest of thes 
were two men aged 42 years, one 
whom developed an epithelioma on {| 
scrotum, and the other on the up) 
lip. 
developed an 


The eldest was a man of 76 wl 

epitheliomatous — ulece 
on the back of the left wrist. One ma 
had a recurrence of an epithelioma 

the left cheek two years after he h: 

had it excised. 

According to Prosser White (7 

per se is not considered to have much 
influence on the production of indus- 
trialeanecer. In my opinion, however, 
it must be considered as a contributor 
cause in producing pitch papillomas 1 





patent fuel workers, and as an es} 





ally important factor where the 





termination of malignaney is co! 





cerned. 





One man I examined on eleven oc 
three « 
three occasions, and eleven men t\\ 






sions, three men four times, 





By far the greatest number of recu 





rent papillomas came in the cecs 





from 41 to 50 years of age. 






Nature of Occupation 





All men employed in a patent 





works are exposed to pitch dust a! 





° ‘ - 
eertain proportion tO fiimes As Well 





to cust. These fumes arise from 






heated fuel mixture and from th 
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prepared blocks of fuel before 
rhe v have cooled down. 

rhe men who handle the raw pitch 
unload it from the vessels and 
is are known as pitch wheelers and 
They are exposed to 
dust alone. The millmen or 
erinders, who grind the pitch be- 


pilers. 


is mixed with the small coal, 
exposed to a like amount of pitch 


ie men who heat the fuel mixture, 
who have to decide when it is of 
roper consistency to be passed on 
‘he press, where it is stamped out 


nto blocks, are known as heatermen 


ynugmen. ‘The pressmen are those 
look after the pressing machine, 
ich shapes the heated fuel powder 
oblong blocks. They are sub- 
| to exposure to dust and to fumes 
ning from the heated blocks; their 
rk is carried on more or less in the 
air. The block regulator’s work 
He is the man who 
ppointed to that the 


e})) stationary on the moving belt. 


lains itself 
see blocks 

rope runner is responsible for 
naulage of the trolley loads on to 
crane, or gantry, when the ships 
being loaded. ‘The men who stack 
fuel blocks and who load up ships 
wagons are known as fuel stowers 


} 
Pr ioaders, 


‘he hostlers—two only are em- 
ed—look after the dozen or so 
rses which are kept to draw the 
laden trolleys across the yards. 
“¢ men, with the laborers and coal 
ers, are constantly exposed to the 
which is always blowing about 
ctory premises. 
he overmen are, in every case, men 
have been employed in various 
ities about the works for many 
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years. They are therefore especially 
well qualified to act as foremen and 
overlookers of machinery, and to do 
odd jobs wherever their services may 
be required. Their age—in each case 
over 60 years—and length of service 
explain why they are so frequently 
affected. 

Data derived from Table 2 show 
that the incidence of papillomatous 
growths is greatest among the heater- 


TABLE 2.—INCIDENCE OF PAPIL- 
LOMAS IN RELATION TO 
OCCUPATION 


S “a 

— = 
had and a A 
by & oo A 
<b 5 = 
OCCUPATION ~ 5 x © 
on me = 
29 -§- 
a a a i 

Z, Zz, 
Heatermen or pugmen 1] i) 
Pitch wheelers 23 54 
Fuel stowers and loaders 20 36 
Laborers, coal tippers 7 35 
Overmen (foremen) D 7 
Pitch grinders (millmen) 3 is 
Block regulators | 4 
Pressmen | 6 
Rope runner | 3 
Hostler | 2 
Total. . 73 174 


men, pitch wheelers, and fuel stowers. 
The heaterman is more exposed to in- 
tense heat and dust than any other 
class of fuel worker. He works in a 
very high temperature and in an at- 
mosphere of dust and hot fumes which 
cannot be more than partially amelio- 
rated by ventilation. Pitch wheelers 
and fuel stowers comprise more than 
half the number of men dealt with in 
this article. Apart from the fact that 


their number — ninety— is more than 
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a quarter of the total number of work- 
men employed at the factory, it is not 
difficult to understand why they are 
the class of workers so frequently af- 
fected with pitch lesions. 

The pitch wheeler is continuously 
breaking up and handling the crude 
pitch inasmuch as his work consists in 
unloading it from the ships, breaking 
it up, and stacking it in the yard. 
While he breaks it up with his pick, 
small sharp pieces are frequently strik- 
ing him on his exposed parts, causing 
tiny seratches and cuts. These mi- 
nute traumas provide, in my opinion, 
an ideal site of entry for the pitch into 
the deeper layers of the skin and are 
the reason why, as Table 2 shows, the 
pitch wheeler is one of the class of 
workers most liable to develop a pitch 
papilloma. 

The fuel 
most liable to these lesions inasmuch 


loaders and stowers are 


as they are working in a very hot at- 


mosphere—the holds of the = ship 
handling blocks of fuel which have 
often not properly cooled down. These 


hot blocks give off fumes which some 
of the men complain are very irritat- 
ing. ‘The fumes are due to the use of 
superheated steam which helps to pro- 
duce the proper mixture of the fuel be- 
‘Theo- 


retically the fuel blocks are supposed 


fore it is passed into a block. 
to remain in the yard twenty-four 
hours before they are ready to be 
shipped, but in practice, when there is 
a rush of work and many ships have 
to be filled in a short space of time, 
they are quite hot when they are being 
loaded into the ships’ holds. 


Heat, inasmuch as it causes perspira- 


tion—in certain individuals very pro- 
fuse—has, in my opinion, much to do 
with the production of papillomas. 








THE JOURNAL OF INDUSTRIAL HYGIENE 


Human sweat forms a very good < 
vent for the particles of pitch, and 4). 
lows them to enter the surface of +), 
skin much more easily than woy|; 
otherwise be possible. Leitch drey 
attention to this fact in 1921 wher }, 
successfully provoked cancer in rie, 
by painting them with an applicatio 
of soot dissolved in a liquid similar ; 


the sweat of human beings. 


TABLE 3.—INCIDENCE OF GROWTHs 
IN RELATION TO LENGTH 0] 
EXPOSURE TO PITCH 


FIRST 
EXAMINATION 


SUBSEQUE: 
EXAMINATION: 


LENGTH No 


OF No. of No. of adi bre 










EXPOSURE lonil- | Enithe- xs 
Papil- Epithe Papil- ] 7a" 
lomas | liomas ithe 
; lomas 
Found | Found | ,, m 

Found 
Ko 
Urs 
1-5 5 Q 0) () 
6-10 7 ] Gl () 
11-20 21 Q) 7 
21-30 17 6 12 } 
41-50 () | () () 
Total 5S {y 30 





1 Out of this total seven papillomas wer 





found on seven separate occasions on 0! 
individual between November, 1925, 
December, 1927. 







Prosser White (3, p. 37) qu 


Gardiner as saying that the oncoming 






of an occupational rash is hasten 





weeks by hyperhidrosis and mot 





by seborrhea. There is no doubt 





my own mind that profuse sweating 





inimical to patent fuel workers, an 





the reason why so many heaterm 





and fuel loaders develop pitch pe 





lomas. 
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irritant pitch is, I think, one of the 
most important factors in the etiology 
eighteen of the seventy-three men of both papillomas and epitheliomas. 
fered from pitch papillomas on more ‘The greatest number of papillomas are 
) one oeceasion during the years 1922 found in men who have spent more 


So]. Length of Exposure to Pitch 


rey | 

: .. 1930. Of this total, eleven men than ten years of their working life in 

i examined twice, three men three the industry. Including the recur- 

* es, three men four times, and one rent papillomas (by recurrent I mean 

TABLE 4.—NUMBER AND SITE OF LESIONS'! 
NO. say 13 ——- | NO. IN 34 

. ao RECURRENCES 

is | EXAMINATION a? Tay ean 


SITE OF GROWTH TOTAL 


| Papil- | Epithe-| Papil- | Epithe- 
lomas | liomas | lomas | liomas 


Sealp.. ieee seek see as care es 2 0 | 0 3 

Forehead........ | 6 0 l 0 7 

Orbits. 4 ] 3 0) . 
Eyelids | | 7 0 6 0 13 | 
Cheek. . | a | 13 2 7 2 24 

ad | Tis Upper y 0 4 0 1] 

Lower 3 0 l 0 4 

: Chin 2 0 0 0) 2 

— Nose 8 0 9 0 17 

Mar. ..... 8 0 2 ; 11 

Back —— | l 3 0 5 

Neck Side—behind and below 

ear eek rere 0 0) () 0) 0 

|Front...... rer 0 0 | 0 | 1 

Forearm and wrist 4 l 1 0) 6 

Fingers.... 4 0) | 0 5 

Scrotum 4 4 l l 10 

Penis.. | O Q Q ] 

Leg l 0) 0 0 l 

— Pere eT eee Teer er TT Creer Tere 795 g 40 5 129 


In seventeen of the papilloma cases the growths had been entirely removed by the 
s own doctor and only a healing wound scar was visible. 


eleven times. On each occasion the growths that occurred de novo at 
ew papilloma (and in only one case’ varying intervals of time after I had 
pithelioma) was found (Table 3), seen the man with his first one), 
at altogether the series of seventy- twenty-eight cases were seen in the 
‘cases provided 109 examinations decennial period from eleven to twenty 
as will be shown later, 129 lesions. years and twenty-nine in the follow- 
“he length of time during which the ing decade from twenty-one to thirty 
ent fuel worker is exposed to the years. Five papillomas occurred in 
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men who had been employed for only 
Teutsehlaender (8), who 
carried out investigations into the pa- 
tent fuel industry in Baden in 1929, 
records 


five years. 


one case of papilloma in a 
man who had worked but seven years 
in the industry. 

By far the largest number of epi- 
theliomas arose after twenty years’ 
exposure to pitch. The only recur- 
rence of an epithelioma occurred after 
thirty years’ work. 

The number of men affected after 
forty years’ service is less than the 
affected with 
thirty years’ work to their credit. A 


number among those 


wider experience of the subject is 
necessary, however, before deducing 
whether the apparent freedom of this 
fraction of long service workers is due 
to more individual cleanliness, to less 
dusty conditions of work, or to some 
inherent immunity associated either 
with the texture of the skin and sweat 
ducts, or with sqne more deeply seated 
physiologie quality in the individual. 
Table 4 includes 129 growths (papil- 
lomas and epitheliomas) occurring in 
the series of seventy-three persons with 
which this 
this number, forty-five growths (forty 


article is concerned. Of 
papillomas and five epitheliomas) ap- 
peared in men who had been examined 
on more than one occasion (one man | 
Altogether 
the total number of papillomas found 


examined eleven times). 
was 115 and of epitheliomas (as stated 


before) was fourteen. 


Papillomas: 

Patent fuel workers are naturally 
most liable to develop lesions in the 
parts of the body most exposed tO 
pitch dust, and the figures in Table 4 
prove this to be the case. The head 
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and neck provide 106 growths, eich: , 
which are epitheliomas and. ninet 
eight papillomas, more than two-t} 
of the total number. It is interesijp, 
to note the distribution of the papill 
mas in this region. 

The lip-cheek-eyelid area shows » 
preponderance of lesions—sixty in ql]: 


. ’ 
IY : 
LiITCs 


IS 


i= 


fifteen on the lips, twenty-four on the 
cheeks, and twenty-one on the eyelids 
and orbits. (This is noted by Kenng 
way (5), who finds that two-thirds 
of all the pitch cancers occur on the 
cheek, lips, eyelids, scrotum, and _pe- 
nis. ) 
source of papillomas, with seventeen 


The nose is the next most prolific 


cases; the ear provides as 
eleven cases. I have not found many 
growths on the neck; if they occur ‘hey 
are always on the nape of the neck 
where the collar has rubbed. — Friction, 
I think, has much to do with the large 


_ 


number of growths found in the head, 





ear, and neck region; apart from the 
number of times the men rub their 
faces with a towel, they must, many of 
them, contract habits of either rubbing 
their eyes, ears, or nose inadvertently 
and in this way enhance the irritant 
properties of the piteh dust. ‘The 
hands and forearms show eleven cases, 





one of which is an epithelioma. ‘The 
scrotum, the common site for mule 
spinners’ cancer, is seen to be the 
source of ten growths, and it is to b 
noted that half of them were epithe- 
This, I think, is due to t! 

fact that the men are shy and reluctan! 


liomas. 


to report the presence of lesions in the 


genitals. Consequently, when 
are seen by a doctor, the growth | 
passed the papillomatous stage and 
a well-defined epithelioma. 

I had only one ease of a papillo! 


on the penis. It was situated on 


sept 
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om of the prepuce, and the in- 

nal glands were involved on both 

ios, I did not see the man until he 

had his growth treated by his 

or. so that Iam unable to give an 

, ‘on as te ‘ts size and character. 

Pyom the account I received from the 

‘or, it was undoubtedly a papilloma 

. sessile variety and due to pitch 

The doctor had attempted to 

emove it with caustic application, 

‘ith the result that it ulcerated and 

hecame infected; the inguinal glands 

were involved and a bubo in his right 

spoin subsided after suitable incision 

and drainage. The papilloma was 
finally removed by excision. 


i pitheliomas: 
‘ive growths were situated on the 
-crotum, four on the cheek, and two 
the ear. The growths on the ear 
ecurred in the same man, the second 
epithelioma appearing close to the site 
the first one after a two-year inter- 
al. I met with only one epithelioma 
| the neek, and only one on the fore- 
rm. ‘The most remarkable case of 
ne series was an epithelioma starting 
ihe cornea of the left eye, which is 
eribed in detail later. 


Nature of Lesions 


| have already stated that the 
enty-three men provided altogether 
129 lesions, and that of these, forty- 
ve appeared in eighteen of the men 
) were examined on more than one 
‘sion. It is now necessary to con- 


der the nature of the lesions found. 


Growths Numbe r 


pillomas: 
Sessile papillomas U2 
». Sessile, with ulceration and 
secondary infection due to 
caustic applications 4 


3. Healing or healed wound sears, 


due to excision of papilloma. 17 

4. Pedunculated papilloma | 
5. Papilloma not due to pitch | 
Epitheliomas........ 3 14 
129 


Papillomas: 

Sessile Papilloma.—The majority 
of the cases I saw—ninet y-two in all 
showed growths of this type. They 
varied in size from about one-thirty- 
second of an inch to three-quarters of 
an inch in diameter: 


Size of Papilloma No. of Cases 

Less than } inch in diameter a 
| inch in diameter... 31 
Threepenny piece 12 
Sixpenny piece. . 5 
Shilling piece. | 
No size recorded , & 

92 


Most of the men came to see me when 
they noticed that the wart was getting 
to be about the size of a moderately 
large pea—viz., about a quarter of an 
inch in diameter. Unfortunately my 
records of the size of the growth in 
relation to the length of time it had 
been present are not quite complete 
for the whole series. ‘Taking an aver- 
age, however, from some forty cases I 
find that a sessile pitch papilloma gen- 
erally measures about a quarter of an 
inch in diameter after four to six weeks’ 
growth. At this stage the center is 
composed of a hard, protruding kera- 
tinized nodule. When the papilloma 
has grown larger and is about the size 
of a sixpenny piece (or half an inch in 
diameter), umbilication begins to show 
itself. The keratinized central punc- 
tum begins to disappear, leaving be- 


hind a crusty crater, as it were, in the 


es 
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middle of the growth. This umbilica- 
tion does not usually appear until the 
growth has been present from two to 
three months, although in one case | 
found it in a growth which, according 
to the man’s story, had been present 
for only a month. This stage of um- 
bilication is the immediate precursor 
Um- 


bilieation showed well in four eases: 


to epitheliomatous ulceration. 


CASE l. 


had a pitch papilloma for about one month. 


This man, aged 76 years, had 


When I saw him he showed an umbilicated 
papilloma on his left forearm, the size of a 
shilling piece. Forsome reason he neglected 
to get it removed at once, and when I had 
occasion to see him two weeks later I found 
that the had 


liquefied, and that instead of a papilloma 
| i 


umbilicated crusty center 
there was now a punched-out ulcer giving 
This 
diagnosis was subsequently confirmed histo- 
logically at the Cardiff Infirmary. 


every appearance of an epithelioma. 


I have 
included this case in the series of fourteen 
epitheliomatous lesions to be discussed 
later. 
Cask 2.—-This patient, aged 45 years, 


showed a sessile, button-like growth of 
four weeks’ duration on the molar region of 
the right cheek. It was a third of an inch 
in diameter and becoming hollow. 

Case 3.—This 


had an umbilicated papilloma, the size of a 


patient, aged 45 years, 


shilling piece, of six toeight weeks’ duration, 
on the right molar region of the face. 

Cask 4 
bilicated papilloma half an inch in diameter 


This man, aged 58, had an um- 


just outside the outer canthus of the left 
eye, which was of ten weeks’ duration. 


In my experience a pitch papilloma 
takes at least two months to attain a 
diameter of half an inch. Generally 
from three to four 
When it this 


size, it invariably begins to umbilicate 


if takes longer 


months. has reached 


and take on the other clinical charac- 
teristics which enable an observer to 
diffieulty as an 


identify it without 


epitheliomatous formation. 
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Sessile Papillomas with U'lee 
and Secondary Infection Due to U xp ,, 
Caustics.—four eases occurred where 
papillomas of the sessile type wer 
unsuccessfully treated with repeated 
applications of caustics before the mey 
presented themselves to me for ey. 
amination. One man aged 38 years 
had had a pitch wart on his prepue 
with nitrate. Th 
erowth became infected and he ¢de- 


cauterized silver 
veloped a bubo in his right groin and 
an adenitis in his left inguinal region 
which eventually resolved itself with- 
out an incision. When I first saw him 
he had a small circular healing area on 
the dorsum of the penis and a diis- 
charging abseess in the right inguinal 
region where the bubo had been lanced 
by his doctor. Another man with 
scrotal papilloma said that he had had 
three or four applications of silver 


nitrate without any result, except 
much pain and soreness over the part. 

The other two men had papillomas, 
with much redness and inflammation 
around them, situated on the angl 
of the mouth and the back of the hand 
respectively. In each case repeated 


applications of acetic acid or silver 
nitrate had caused some ulceration in 





and around the growth, with second- 





ary infection of the tissues, and I was 





obliged to send them both to the Car- 
diff Royal Infirmary for further treat- 
The 






ment. lesions were eventually 





excised, 





| 
r) 





In my opinion strong caustics, suc 





as silver nitrate, chromic and _ nitric 





acid, are inadvisable for the removal 





papillomas at any stage of their growt! 


They destroy the tissues too quic! LV 






and cause them to suppurate. 
He aling Or Hlealed W ound Scars )) 


to Treatment.—Seventeen cases show 
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ling or healed sears only, as the 
en had had treatment for their papil- 
} mas before coming to see me; twelve 
men had had their erowths removed by 
ayeision and five by means of caustic 
yplieations. 

Pedunculated Papillomas.—\! have 
with only one case where any 
ieal discomfort or incapacity for 

has arisen from this type of 
yapilloma. As I have already ex- 
slained, these little stalked projections 
venerally drop off without causing the 
least inconvenience. ‘The patient in 
question was a fuel worker 65 years of 
se, with a duration of employment in 
‘he industry of some thirty years. He 
ld me that he had had a small wart 
n the edge of his right upper eyelid 
for two or three months before he 
stopped working. He was obliged to 
vive up on account of intense pain and 
inflammation in the right eye. When 
| saw him he had a corneal ulcer and 
hypopyon, with a great deal of con- 


junctivitis. A tiny pit caused by the 


scar of the papilloma could be seen 
with a lens on inspection of the right 
ipper eyelid—at about its middle. He 
said that his doetor had removed the 
‘ittle wart quite easily with a forceps 


on his first visit to the surgery. 


Papilloma Not Due to Pitch.—One 
man (Case 22), aged 36 and with a 


curation of employment in the indus- 


of nine years, came to me with a 


ery small papilloma on his left shin. 
‘le was unable to tell me how long he 
iad had it. It had no characteristics 
pitch papilloma, and appeared to 
to be an example of a congenital 
ar 


pilloma of the sessile type; I was 
ty] 


bie to get a histologic examination 


he man refused to have the growth 


ised. 


E’pitheliomas: 
Scrotal Growths.—Following is a 
description of the five cases observed: 


Case 1.—J. V., aged 58, had an epithe- 
lioma the size of a shilling piece just to the 
left of the median raphe. He had sears of 
an operation in both inguinal regions and 
on the left side of the scrotum, where he had 
an epithelioma with metastasis in the glands 
in 1920. The length of exposure to pitch 
was twenty-nine years. 

CasE 2.—B. O., aged 42, had an epithe- 
lioma the size of a two-shilling piece on the 
left side of the scrotum, with stony hard 
glands in both groins. The length of ex- 
posure to pitch was eight years. 

Case 3.—J. D., aged 63, had an operation 
scar on the median raphe of the scrotum. 
The left inguinal glands were stony hard 
and swollen, and suggested metastasis. 
The length of exposure to pitch was twenty- 
eight years. 

Case 4.—T. D., aged 63, had an epithe- 
liomatous ulcer | inch in diameter to the 
left of the median raphe of the scrotum. 
There were hard, stony glands in both groins. 
The length of exposure to pitch was twenty- 
two years. 

Casg 5.—P. O., aged 65, had an epithe- 
lioma the size of a sixpenny piece on the 
right side of the scrotum, over the anterior 
aspect of the right testicle. A few small 
glands were palpable in both groins. The 
length of exposure to pitch was from thirty 
to forty years, but the man had not worked 
in the patent fuel works for a year. This 
case affords a good example of the latent pe- 
riod which may elapse between exposure to 
pitch dust and the appearance of the lesion. 


All the serotal growths appeared on 
the anterior aspect of the scrotum; in 
every case the inguinal glands were in- 
volved. In other parts of the body 
the glands do not seem to be affected 
so quickly, for in only one of the re- 
maining cases, an epithelioma of the 
face, have I a record of their involve- 
ment. In Case 1 the man had had an 
epithelioma on the same side of the 


= 
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scrotum twelve months prior to my 
seeing him. 

Case 5 is especially interesting as it 
affords a good example of the latent 
period which may elapse between the 
time a man was last exposed to pitch 
dust and the appearance of the lesion. 
In other words, it is not essential that 
the exposure to pitch should be con- 
tinuous. The warts and epitheliomas 
may appear months or years after the 
man has stopped working. 

This latent 
noted in mule spinners’ cancer, where, 


period has also been 


us Henry (9) says, “the disease may 
declare itself long after the patient has 
retired from the industry.’’ It has 
slso been found in skin cancers due to 
soot, shale oil, arsenic, and X-rays. 

Growths in Head and Neck Region. 

Three cases presented well-defined 
epitheliomatous lesions on the cheek. 
One man had an epithelioma removed 
from just in front of the left ear in 
1925, and then appeared before me 
again in 1927 with a second growth in 
clmost identically the same place. It 
was, however, not a recurrence of the 
first epithelioma inasmuch as it arose 
just outside the sear tissue caused by 
excision of the first lesion. 

‘Two epitheliomas arose on the helix 
of the ear. In one ease I did not see 
the growth, as it had been excised in 
the Cardiff 


SAaWw the man. 


{oval Infirmary before | 


Another was situated on the side of 
the neck, a little below and posterior 
to the lobe of the left ear, with a pitch 
papilloma the size of a hazelnut just 
The 


Ine, 


behind the helix of the left ear. 
the told 


started about iWwo weeks after the epi- 


latter growth. so man 


thelioma. 
The only other epithelioma found in 
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the head and neck region was an enj- 
thelioma of the cornea. This js th, 
first example of a corneal epithelioyy. 
due to pitch that I have heard of jy 
this country, and it is interesting j,, 
note a reference to tar carcinoma of 
the cornea in man, by von Berger (10) 
In a coal porter of 38 he found a nod- 
ule on the limbus of the cornea. ¢ 
gether with iritis. The nodule was 
removed and found to be a prickle- 


celled carcinoma with horny pearls 
A splinter of tar got into the eye and 
had lodged in the cornea, causing the 
tumor by chemical irritation. 

Epithelioma of Cornea.—Because of 
its rarity and unusual features, I pro- 
pose to describe a ease: 


The patient, W. W. 
Oct. 27, 


worked in the industry for thirty-four years 


(whom I savy 
1929), was 49 years of age and had 


He had had a pitch wart removed from his 
left cheek by caustics sixteen years pre- 
viously, when working in the yard. — H: 
gave a history of having worked on the gan- 
try for the last twenty-three years, and 
stated that on Feb. 4, 1926, something flew 
into his right eye and disabled him for six- 
He said that he had had troubl 
He had 
been idle since June, 1929, when he started 
attending the Ophthalmic (outpatient 
Department of the Cardiff Royal Infirmar 

On July 1, the ophthalmic surgeon, Mr. Tu 


teen days. 
with his eye off and on ever since. 


dor Thomas, operated on his eye and told 
him he had taken away a piece of growt! 


from the eye for examination. Six weeks 


later the whole of it was cut away. 


When I examined the patient in 0: 
tober, 1929, all I could see was con- 
siderable conjunctivitis and evidence 
of operative interference in the lowe! 
part of the left later gO 
into touch with Mr. Tudor Thomas, 
who has kindly furnished me with th 


cornea. If 


following description of the case: 














patient 1s a fuel worker, aged 52. 
is history of fuel dust entering the 

eve three and one-half years ago, 
wi 1 wed immediately by inflammation of 
| . eye. which is still present. I am in- 
ned that the fuel dust contained 6 per 


i\¢ 
re 


nf 
r 
it 


the 


of Ol pitch. 

| When first seen by me in August, 1927, 

- | were three separate grayish-white 

t+cehes on the eye—one on the cornea, one 

()- ‘he inner limbus, and one on the bulbar 
inetiva. They were slightly raised and 

a. | the appearance of grayish-white kera- 


There was some conjunc- 
Jinjection. The patient said that these 
vhite patches had been present for several 


zed material. 


a months. Two months later the conjuncti- 
val patch had disappeared and the other two 
f natehes had merged into one large patch, 


eh extended from the inner side of the 

ea horizontally outward below the pupil, 
it did not reach the lower margin of the 
rnea 

In August, 1929, further extension had 
ken place across the limbus from 4 to 6 
lock, forming a somewhat triangular- 

ped growth about 7 mm. in extent. 

In September, 1929, the 
issected away from the corneal stroma and 


growth was 
A conjunctival flap was drawn 
ver the raw areas. Three weeks later a 

vhite patch began to form at the limbus at 


removed. 


7 ] 


70 clock, and in the course of a further three 

s this had extended along the edge of 

the conjunctival flap to 3 o’clock on the 
rneal margin. 

The white marginal growth was about 
/mm. broad. Vision in this eye was 6/36. 
the growth 
great thickening of the epithelium with a 
thick stratum corneum and_ papilliform 

vn growths of epithelial cells with leuko- 

infiltration at the Cell 
| be seen, and numerous prickle cells. 


\licroscopically, showed 


base. nests 
‘condition did not appear to be one of 
sis. The patches were not frothy in 
pearance and were not easily removable. 
re was no condition of exposure of the 
uch as would lead to the formation of 
cermoid cornea, although there was pri- 


a definitely irritative condition. 


is well known that fuel dust and 
ch containing materials cause much 
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conjunctival irritation. Comparing 
the appearances in this case with those 
described in epidermoid 


plaques of the cornea, our notes in 


congenital 


the former, both microscopically and 
clinically, show a tendency to assume 
malignant characteristics that is ab- 
sent in the latter. 

The original appearance of three 
separate areas, of which one disap- 
peared and the other two fused, does 
not quite correspond to what one ex- 
pects to find in a malignant epithe- 
lioma. It seems probable that the 
original injury with fuel dust was an 
etiologic factor in the production of 
the growth. If 
tempted to compare the corneal con- 


this is so, one is 
dition in the case described above with 

that are 
One of the 
changes so produced is a pitch wart. 


those changes in the skin 
caused by pitch irritation. 


Pitch warts may be multiple, and are 
known to 
tendency, 
down growths of epithelial plugs, nu- 


have a mildly malignant 
showing microscopically 
merous cell nests, increase of stratum 
corneum, and basal leukocytie infil- 
tration. 

Bearing in mind the slight tendency 
that 
penetrate deeply, the microscopic ap- 


there is for corneal tumors to 
pearances in this case show some simi- 
larities to those found in pitch warts. 
A pitch wart has mild malignant po- 
tentialities, and the recurrence in this 
case shows a similar tendency. 

The growth did not disappear until 
the man had had two applications of 
radium. In 1930, | 
him with Mr. Tudor Thomas, and the 


Kebruary, saw 
growth was the size of a pinhead Just 
sy June, 1930, it had 
that 


could be seen was a small scar on the 


at the limbus. 
cleared up altogether, and all 





—— + ae 


The 


work again. 


cornea. man is now back at 


Cases of Multiple Lesions 


©’ Donovan (11) notes the tendency 
to multiplicity of the skin lesions due 
totar. ‘Tabled5iscomprised of multiple 
found in out of the 


seventy-three men I examined. ‘Two 


lesions sixteen 


of these presented themselves twice 


TABLE 5.—MULTIPLE LESIONS IN 


SIXTEEN CASES 


NO. OF 
CASI SITE OF LESION LE- 
SIONS 
| Scrotum and cheek 3 
2 Scrotum 3 
3 Thumb and middle finger 2 
4 Cheek and upper lip 2\! 
Nose, eyelid, and eye region 3 
5 Nose and cheek 2 
6 Forehead and upper lip 2\! 


Kye region and side of neck 
7 


Nose and evelid 


3 

2 
forearm and index finger 2 
8) Kar and scrotum 2 
10 Nose and upper lip 2 
1] Forehead and upper lip 2 
12 Neck (epithelioma) 2 
13 Nasolabial suleus 2 
14 Kyelid and scrotum 2 
15 forearm 2 

9 


16 Forehead 
1 Qn two different occasions. 


The 


greatest number of papillomas I have 


with more than one papilloma. 


seen growing together is three, and 
as will be seen, | found this number in 
four men out of the sixteen. In one 
cause they were situated on the sero- 
tum, in two they occurred in the head 
and neck region, and in the other on 
the face and neck associated with an 
The rest 
of the men had two growths each, of 


epit helioma on the serotum. 
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which in two instances one of the lo 
sions was an epithelioma. In eleye; 
men the papillomas were found in {hp 


head and neck region and in two op 
the hands and forearm. 


The remain- 
ing three had one growth on the sero. 
tum and the other in the head and 
neck region. 


Period of Delay 


In common with mule spinners’ ean- 
cer and other occupational eancers 
‘caused by tar and its derivatives, pe- 
troleum oil, arsenic, and X-rays, pitch 
papillomas may occur at varying per- 
iods of time after exposure to pitch 
has ceased. It has been produced ex- 
perimentally by the late Dr. Archibald 
Leitch, as stated previously. 

In this series of seventy-three cases 
I have come across three examples of 
this latent period: 





Case 1.—L. M., aged 48 years, had a pitch 
papilloma on the side of the nose near the 
tip, about 2 mm. in size and of three weeks’ 
duration. When the papilloma first ap- 
peared, he had not been working in a patent 
fuel works for three years. 

CasE 2.—J. D., aged 76 years, had 
worked a week after being idle for two years 
He told me he had had a wart on his left 
forearm about a month 
work, 

On examination [| 
growth, with ulceration beginning to appear 
in its center. 





before he started 

















found a button-like 











On excision it proved to ! 
an epithelioma. 








CasE 3.—P. O., aged 65 years, had not 
worked with pitch for a year. I found a! 
epitheliomatous ulcer the size of a sixpenn) 
piece situated on the front of the scrotum 
[It had been present for three months. Ther 























+ aot 1 


were also three papillomas about an elg 
of an inch in diameter situated on his face 








two on the right cheek and one on the left 





+) " 





The epithelioma was excised and 





facial lesions removed by diathermy at th’ 








hospital. 
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rhese eases help to prove that pitch 
nd other tar products are liable to 
roduece What may be termed an un- 
-shle condition of the skin. That is 
ay, the epithelial cells are affected 
ch a Way that in response to some 
-nown stimulus occurring months 
oars (as in these cases) after the 
from 


~ 


nal exposure to irritation 
niteh, ete., has passed away, they sud- 
jenly develop carcinogenic properties. 
rhese cases are also interesting from 
Oc- 
curring as they did more than twelve 
onths after the men had stopped 
orking they were, strictly speaking, 


medicolegal point of view. 


‘ entitled to compensation from the 
employers under the Workmen’s Com- 
Act. This is, of 
nifestly unfair, as the men were un- 


ensation course, 
oubtedly suffering from an industrial 
Closer co-operation is needed _ be- 
tween the state on the one hand and 
the medical and legal professions on 
he other, to insure that Justice is done 
ncases such as these. However unde- 
rable it may be for the state to ac- 
uire the right of interference between 
ctor and patient in his intimate pro- 
sional relations, it must be conceded 
here is just reason for relaxing a 
that should be inexorable in other 


respects. 


rial 


Reaction to Sun and Wind 


Sixty-five out of the seventy-three 
complained of suffering intense 
ming pain on exposure to sun and 
iafter the day’s work ; twenty-seven 
d that the pain became worse 
bathing. Only seven workers 
that they felt perfectly comfort- 
at the end of the day. Out of 


eS 


the seventy-three cases only sixteen 
were of the blond type. 


‘TREATMENT 


The various forms of treatment 
adopted in this series of cases were as 


follows: 


Tre atime nt A dopte d No. of (Clase Ss 


Carbon dioxide snow 39 
Excision..... 39 
Caustics........ 17 
Diathermy...... ¥ | . 18 
Radium....... ” | | 

LOY 


The greatest number of papillomas 
were removed by the application of 
carbon dioxide snow or by excision. 
Carbon dioxide until a short 
while ago, was the routine treatment 
adopted at the Cardiff Royal Infirmary 


in the case of the smaller-sized papil- 


snow, 


lomas—7.e., about a quarter of an inch 
or less in diameter. 

All the growths were completely re- 
moved and the men were able to go 
to work in a very short time—a week 
at the most. I have not heard of any 
recurrence of a growth or of malig- 
nancy being provoked in a papilloma 


Al- 


though a carcinogenic agent, carbon 


following this mode of treatment. 


dioxide snow does not appear to en- 
hance the development of pitch papil- 
lomas. In this respect it is interesting 
to read of Berenblum’s (12) experi- 
1929. He first 


proved the carcinogenic properties of 


ments carried out in 


earbon dioxide snow by penciling an 
area of the skin on the back of mice 
for from six to fourteen months. At 
the end of this time he had provoked 
four tumors in a series of seventy mice, 
three of which were definitely malig- 


nant. In his second experiment he 
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took three series of forty mice. In one 
series he investigated the continued 
effect of freezing and tarring, and in 
the other two, of freezing alone and 
tarring alone. ‘The series subjected to 
freezing only, showed one doubtful tu- 
mor. The results of the other two 
proved clearly that the development of 
tar tumors is not enhanced by the ad- 
ditional trauma of repeated freezing of 
the skin. On the contrary, freezing 
interfered with the rate of growth of 
the warts and hindered the tendency of 
the warts to beeome malignant, though 
it did not delay the induction of the 
warts. 

In the case of the larger papillomas 
and epitheliomas, excision has been the 
mode of treatment adopted in practi- 
cally every case, both by the man’s 
doctor and also at the Cardiff Infirm- 
ary. In the ease of the epithelioma of 
the cornea it proved unsuccessful and 
had to be supplemented with radium. 
In another ease which I saw, the sur- 
ceon had allowed an insufficient mar- 
cin of skin when removing an epithe- 
lioma on the cheek, and as a result the 
recurred and will now 


erowth has 


necessitate treatment with radium. 
Animportant preliminary to the opera- 
tion of excision in the ease of piteh 
papillomas is previous cleansing of the 
crowths with fomentations. Even 
with these preeautions the incisions 
often suppurate. This is especially 
true of the serotal warts which have 
become epitheliomatous and require 
treatment by complete excision with 
Pri- 


mary union of the skin incisions is the 


removal of the inguinal glands. 


exception rather than the rule. All 
the men who were treated by repeated 
applications of caustics were in the 


hands of their cdoetors before | 


SOW 
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them. Strong caustics, such as silyo 
nitrate, chromic and nitric acids. 2 
stroy the tissues too quickly and eayep 
them to suppurate. In this way the, 
may contribute to the recurrence of 
the wart. 

The most recent form of treatmey; 
adopted at the skin clinie of the Cap. 
diff Royal Infirmary has been the use 
of the diathermy knife. This has 
taken the place of carbon dioxide snow 
for the treatment of the smaller-size 
papillomas only. It has seemed satis- 
factory so far in thirteen cases. The 
ideal form of treatment, however, for 
these lesions appears to be that adyo- 
eated and practised by Dr. W. J. 
O’Donovan at the London Hospital 
The technie which he has kindly de. 
scribed to me is as follows: 


Platinum filtered glass seeds are used 
containing approximately 1.5 millicuries | 
radon. These are inserted under the growth 
through a fine stab; the radon undergoes 
degeneration; the capsule is expressed after 
five days and the growth shrinks with prac- 
tically no local reaction. 

Thus the man is cured with very litt 
pain and inconvenience to himself, and 
the case of the large growths and epithe- 
liomas, in a considerably shorter time thar 
if he had had to have his growth excised 


Present State of ('ases 


Forty-seven out of the seventy-three 
men are quite well and working at their 
old jobs. Two are working in othe! 
industries: one could not get a job i 
the works, and he has taken up market 
vardening instead; the other (A.B 
received a lump sum settlement in- 
stead of weekly compensation for th 
epithelioma on the helix of the lei 
ear, and has now started a small sho) 
Kighteen men are idle on account 0! 


trade depression. ‘Two are inecapa: 
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rough illness: one has heart papilloma situated on about the middle of 





le . and the other suffers from the his right cheek, Tt was approximately 2 
an , trie uleer whiel quarter of an inch in diameter, and about to 
y fo oa gastric ‘er whieh per- ane 
sa 0 | uleerate. [sent him to the Cardiff Royal 
- 19) ne man, age | ae 
" in July, 1980. One man, aged Infirmary, and the growth was excised on 
r. 
- 
Ze ) 
| } 
ry 
‘ 
er 
I] MiG. 3 J. IW. eon tipper, aeed 65 
Oy ny a piteh epithelioma recurring a TeW weeks iter eXCISION bievcl Heep performed 


vt Is NOW here treated with radium 


rs, died of eardine diseuse. (Only Viareh 23 ()r) \pril t+ he came to see me 


‘ ; . vers ag , bb gargs ae PY oe hank 7’ 
re now Incapacited hy reason of avai a t he Wart Wa Tiny back | 
found that the erowth had reeurred, «as 


excision had evidently been carried out 


ence of piteh epitheliomas: 
J. Wo. eame to see me on without allowing 2 wide enough margin 


) 1931. with an umbileated pitch Its Hppearance NOW Was that of a typical 





2TH THE JOURNAL OF INDUSTRIAL HYGIENE 


epithelmoma (See hig | have sent him tous uleer about the SIZE oft QL twe 
to the hospital again, and have arranged = piece. It was situated on his left 
for him to have radium treatment. and had been there for about two 


CasE 2 Kk J. LL. enme to see me on Hlesnid that it had been a wart unt 


April 2, with a typical papilloma about an previously, when he had ac 


J... overman, aged 67 
\ vood example of a button-like pitch papilloma of three to four weeks” di 


Phe central keratimoird spuris well shown 


eighth of an inch in diameter situated ap knocked the top off it | sent him 


0 
proximately half an ineh below the middle Cardiff’ Royal Infirmary, where he 
of the lower Ip (see ig. 4 lt was excised 
on April IS 

Cask 3 —] } when reexamined on lhrom Pable 6 it will be seen 
April 13, showed i typical epithelroma nine years, out of a total of ¢ 
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only thirty receivedcompensation of which 901 were lost by the men who 


swenty-one with pitch papillomas — suffered from epitheliomas (see Table 


7). This leaves 318 days as the time 
-\RLE6.—CASES OF PAPILLOMA AND — lost by the twenty-one men who had 
°pITHELIOMA FOR WHICH COM- papillomas. 


DNQAT r £ ‘ ) . 
PENSAI ION WAS PAID In short, the average time necessary 


ae. to get rid of a pitch papilloma which 
NO. OF CASES was of sufficient size to cause the men 
CASES PAID DAYS LOST! 7 = an ao 
REPORTED COMPEN- to , top WO! aX and sé ¢ k tre at Thie nt ; VW as 
SATION fiiteen days per man. 
bei , - GENERAL CONCLUSION 
- “IN RL y NCLUS ONS 
193 6 4 151 
24 ; 4 60 Nature of Pitch Papillomas and 
5 8 114 Ruitheliomas 
oF 9 1 9 Y PUnevlomas 
O9 y o Os ° ° ° . 
Nai l2 : — 1. An epithelioma which arises out 
Ae eA’ 10 2 OD ° ° ° ° 
7 Pic of a papilloma is the greatest industrial 
G29 10 4 505 Dal | ) 
1920 15 4 100 hazard to which the patent fuel worker 
is subjected. He suffers great discom- 
tal SO 30 1,219 


fort from skin irritation and eye in- 
ar . fiammation, but these are trifling when 
iy men receiving compensation. ; 
compared with cancer. 

2. Every sessile papilloma with a 
(BLE 7.—TIME LOST BY MEN WITH 


EPITHELIOMA smooth, raised rounded edge and kera- 
SPITHELIOMAS 


tinized puneture (in short a_ sessile 


| uae SITE OF DAYS pitch papilloma) is, in my opinion, a 
| GROW Ts MOST potential epithelioma. The peduncu- 
“re. lated papilloma, on the other hand, 
a | Bente 49 has yet to show malignant tendencies, 
61 | Face 6] and apart from very rarely indeed 
38 | Penis 114 causing trouble in the eye, appears to 

. | oe “8 be quite harmless. 
‘ > “pr ipl : 3. The length of time taken by a 
7 an | Menekues 993 sessile papilloma to develop into a 
: 40 | Eye (cornea) 170 erowth which may be clinically recog- 
9 76 | Forearm 54 nized as an epithelioma is variable: 
90) it may be a matter of weeks, months, 

or even years. 
Case 3 was probably not an epithelioma t. Papillomas are most likely to 
infected pitch papilloma with in- occur when a man is between 40 and 60 
ement of the inguinal glands. years of age. 

5. Pitch wheelers, fuel stowers, and 
nine with pitch epitheliomas. heatermen are the classes of workmen 


tal amount of time lost by these most liable to develop lesions. 
men amounted to 1,219 days, 6. The greatest number of papillo- 





mas is found in men who have worked 


in the industry more than ten years. 
[t should be noted, however, that I saw 
five men with papillomas who had been 
employed for only five years or less. 
Papillomas due to pitch are most 
commonly situated on the head and 
region, the serotum, the 
hands. A papilloma 
found on any other part of the body is 


neck and 


forearm and 
not, in my opinion, a true pitch wart. 
The presence of an epithelioma on the 
cornea, due to pitch, is, I think, of es- 
pecial interest. 
mul- 
mostly in the 
Multiplicity 
characteristic of 


&. Sixteen cases occurred. of 
tiple pitch papillomas 
head and 
of the 
papillomas produced by pitch. 

9. Pitch 


months, or it may be years, after ex- 


neck region. 


lesions is a 
papillomas may develop 


posure to the pitch irritant has passed. 

10. Pitch epithelioma is, relatively 
speaking, a benign form of cancer with 
None of the 


seventy-three men have died from its 


a very low mortality. 


effects, and only three are disabled at 
the present time beeause of it. These 
men have been seen by me recently, 
each one having developed a fresh epi- 
theliomatous lesion. 

11. The average time lost by a man 
who is disabled by piteh papilloma 
which has not definitely become epi- 
theliomatous but is large enough to 
need excision, is about fifteen days per 
Magn. 


Mi /} ods of Tre atment 


The problem of how to eliminate the 
dangers of papilloma and epithelioma 
Until the 
producing properties of piteh are dis- 


is a difhieult one. Cancer 


eovered and removed, Or some non- 


eareinogenic substance is substituted 
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for it in the patent fuel industry (as j, 
the United States), attention mus; 
directed in other directions for the y) 
tection of the patent fuel worker, 7), 
measures to be taken may, I think. }, 
classed under two headings: preye; 
tive; and curative. 

Preventive.—I1i should De} 
odie medical examination of the me, 


Suggest 


preferably at the works, during wo) 
ing hours, as it has been found by ex 
perience that 
themselves for 


they do not presen 
examination if 
made to take place in their leisur 
hours. 

The frequency of the examinatio. 
it should. 
[ think, take place every three months: 


has next to be considered. 


in my experience any longer interval 0 
time may allow the disease to assum 
proportions which diminish the chances 
The 


examinations, if pos 
sible, should be voluntary. If, how- 


of cure. 
ever, after a period of twelve months it 
is found that the men do not attend 
regularly, I think they should be made 
compulsory. 

In this way papillomas and epithe- 
liomas would be recognized in thi 
early stages, and their removal b\ 
operation rendered an easy matt 
A certain cure would then be assur 
in all cases. 

In addition, during these examin:- 





tions, it would be possible to educ 
the the 
cleanliness and the importance ol! 





men in matter of perso! 






porting at once any suspicious lesio! 





In the ease of the small: 


quarter inch or less 


Curative. 





sized growths 





diameter—earbon dioxide snow 





diathermy have both given good 
sults. 





In the ease of epitheliomas and lar: 





papillomas on the verge of malignan: 
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jon has proved successful in most 


Radium, in the form of radon seeds, 
but there is, nevertheless, a pos- 


appears to be the best treatment so far 


devised for all kinds of piteh papillo- 
-jpeeon’s exercising every care. mas. 


» ehanee of recurrence in spite of 
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BOOK REVIEWS 


(GEWERBEKRANKHEITEN.  Klinische Grund- 
lagen der 22 meldepflichtigen Berufs- 
krankheiten. By Dr. med. Ernst W. 
Baader, Dozent fiir Berufskrankheiten an 
der Universitit Berlin, Chefarzt der Ab- 
teilung fiir Gewerbekrankheiten des Kai- 
serin Auguste-Viktoria-Krankenhauses in 
Berlin. Paper. Pp. 144 with illustrations. 
Berlin: Urban & Schwarzenberg, 1931. 


This is a brief, clear, and up-to-date 
treatise on the chief diseases of occu- 
pation, including not only intoxica- 


tions but silicosis, caisson disease, 
miners’ ankylostomiasis, glass blowers’ 
eataraet, the earecinoma of aniline work- 
ers and of the cobalt arsenide miners 
of Sehneeberg, and lesions from radia- 
tion-—-in short, the twenty-two occu- 
pational diseases which are reportable 
in Germany. The material is gathered 
largely from German sources, as is to 
be expected, but the British literature 
is fairly well covered as is also the 
Russian, and Swiss, Italian, and Ameri- 
ean articles are mentioned sometimes; 
the Freneh only seem to be left out, 
fact is especially conspicuous 


of lead 


which 
in the diseussion meningitis, 
for the eredit for deseribing it is given 
exclusively to two Americans, Aub and 
Weller, with no mention of the volu- 


minous earlier Freneh work. 
Lead and silien are the two sub- 
tances dealt with most fully. On the 


various controversial questions in the 
first field holds: (a) 
relative lymphocytosis is almost. al- 


saader that a 
Ways present in lead poisoning except 


during an attaek of eolice when there 


may be a lymphopenia, followed, dur- 


ing convalescence, by a lymphocytosis; 


(b) that ulcer of the gastro-intesting) 
tract in lead poisoning has its origin 
partly in injury to the vessel walls, and 
partly in the repeated attacks of mys. 
cular spasm; (c) that a sclerotic kidney 
anatomically the same as that of » 
late stage of glomerulonephritis, may 
be caused by plumbism, if the expo- 
sure has lasted from twenty to thirty 
years, and it is referable to repeated 
spasmodie contractions of the kidney 
vessels, resulting in arteriosclerosis 
(7) that it is probable that many cases 
of so-called lead encephalopathy should 
(e) that 
“lead neurasthenia”’ has nothing to do 
with lead as such; (f) that there is » 
true lead gout. Aub’s method of 
treatment is recommended, though 
without giving him credit. 
Baader warns the physician not 


be classed as lead meningitis; 


think that the late evidences of plumb- 
ism, such as sclerotic kidney, gou' 
palsy, encephalopathy, are to be re- 
jected as evidence of lead intoxicatiol 
because of the absence of early symp- 
toms, stippled red cells, hematopor- 
phyrinuria, and the lead line. Th 
history of exposure to lead and 

former attacks of acute poisoning 

In looking fu 
lead exeretion, the stools are more i!- 
The same 


far more important. 


portant than the urine. 
true of mercury. 
Baader that there i 


chronie form of hydrogen  sulphicd 


believes 


poisoning, characterized by a sense 0! 
pressure in the head, fatigue, vom!’ 
ing, increasing weakness, emaciatlo! 
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jwestive disturbances, and an_ in- 
yeased susceptibility to various in- 
‘oetions, such as pneumonia, meningi- 
=. also an inclination to chills and 
‘royer, Defects of intelligence, even 
iomentia, may be a late manifesta- 
nal son. This form is far more common 


en ‘han the acute. He quotes Floret as 
nd ving that a grayish coating on the 
Us- ‘eeth is specific for poisoning by this 
hs 


i 
A ‘ 


- 


i‘ : Baader also accepts chronic carbon 
wy monoxide poisoning as a clinical entity 
and emphasizes the value of Léwy’s 
ny symptom, a central labyrinthine over- 
excitability, evidenced by dizziness on 
a rising in the morning and on looking 

up to the ceiling. He thinks that this 
form of poisoning shows that carbon 
sate monoxide has a direct toxie action and 
“ loesnotact only by oxygen deprivation. 
i [t is plain that carbon disulphide, 
largely abandoned in American rubber 
manufaeture, still holds its place in 
oa ihe industry in Germany and gives 
rise to much poisoning. It is also used 
io degrease and leather. He 
quotes Zangger to the effect that 0.15 
mg. per liter of air is enough to bring 
about poisoning if exposure lasts a 


wool 


month. 
With regard to  silico-tuberculosis, 
baader accepts the British and Ameri- 
can view, quoting Watkins-Pitchford, 
\lavrogordato, and Gardner, but he 
the theory of lLubarsch, 
Tenderloo, and others, who hold that 
e effect of silicosis is to prevent or 
nder the development of pulmonary 
He himself has 
icosis in negroes of German South- 
vest Afriea, caused by breathing desert 
., and also in an elderly Boer carter 
for years 


discusses 


tuberculosis. 


seen 


drove an oxeart over 


ndy roads. 
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lor those who read German easily, 
this short treatise might serve as a 
handy reference book.—Alice Hamil- 
ton. 


THE PRACTICE OF ABSORPTION SPECTRO- 
PHOTOMETRY WITH HILGER INSTRUMENTS. 
A Guide to the Technique of Absorption 
Measurement in the Visible, Ultra-violet, 
and Infra-red Regions of the Spectrum. 
By F. Twyman, F.Inst.P., F.R.S., with 
the Collaboration of the Staff and Advis- 
ers of Adam Hilger, Ltd. Cloth. Pp. 80 
with illustrations. London: Adam Hil- 
ger, Ltd., 1932. 

RECENT APPLICATIONS OF ABSORPTION 
SPECTROPHOTOMETRY. A_ Bibliography 
Selected and Compiled by the Advisers 


and Staff of Adam Hilger, Ltd. Paper. 
Pp. 44. London: Adam Hilger, Ltd., 
1932. 

To those who are familiar with 


Twyman’s ‘‘Practice of Spectrum An- 
alysis with Hilger Instruments,” which 
has run through five editions, this 
new book will be especially welcome. 
In the present handbook the author 
presents in easily understandable lan- 
guage the modern physical concepts 
underlying the phenomena of absorp- 
tion spectrophotometry and the tech- 
nic of measurement. 
that one has hitherto acquired by a 
process of accretion the 
scattered literature of the subject is 
presented in this manual in logical 


The information 


slow from 


sequence and compendious form. 
The eight chapters discuss in turn: 
The Nature and Laws of Absorption; 
The Apparatus Technique of 
Absorption Spectrography in the 
Ultra-Violet; The Apparatus and 
Technique of Absorption Spectro- 
photometry in the Visible Spectrum; 
The Apparatus and Technique of Ab- 
sorption Spectrophotometry in the 
Infra-Red; The Application of Photo- 
electric Methods to Absorption Spec- 
trophotometry; Chemical Applications 
of Absorption Spectrophotometry; Bi- 


and 





IW 


ee 


ological Applications of Absorption 
Spectrophotometry including its Ap- 
plication to the Study of Vitamin ID 
and Allied Substances; The Applica- 
tion of Absorption Spectrophotometry 
to the Deteetion and Investigation of 
Poisons and to the Control of Purity 
of Foodstuffs. 


pended dealing with Applications of 


Two sections are ap- 


[’mission Spectra to Problems Likely 
to Interest Those Practising Absorp- 


tion Speectrophotometry; and The 


Icffeet 
Applications. 


Raman and Some _ of its 


The companion volume, ‘‘Recent 
Applications of Absorption Spectro- 
bibli- 
ography of the recent literature on 


1932, with 


photometry,’ is a complete 


the subject to January, 
summaries and comments. 

To investigators in public health 
chemistry those aspeets of absorption 
spectrophotometry dealing with the 
detection and investigation of poisons 
and the eontrol of purity in foodstuffs 
will be of particular 


Lawrence 7’. Fairhall. 


interest, 


PriysicAL Cuemistry. An Elementary 
Text, Primarily for Biological and Pre- 
medical Students. By Louis J. Gillespie, 
Ph.D., Professor of Physicochemical Re- 
search, Massachusetts Institute of Tech- 
nology; Formerly Fellow, Rockefeller 
Institute for Medical Research; then Bio- 
chemist, United States Department of 
\griculture. Cloth. Pp. ix, 287 with 
index. First edition. New York and 
London: MeGraw-Hill Book Co., Inc., 
1931. 


A knowledge of physical chemistry is 
of particular certain 
fields of 


Keenly experienced and frequently not 


Importance in 


biology. Its lack is often 
met with sympathy by the more formal 
It is 


been met to some ex- 


treatises on physical chemistry. 
true that it has 
tent by the older treatises of Philip and 
of Findlay, but the present book goes 


THI JOURNAL OF INDUSTRIAL 


HYGIENE 


further than these. 


introduction 


It not only is ay 
for the biologist newly 
approaching the subject, but offers 
much trained in 


an earlier school who wish to intey- 


material for those 
pret their work in terms of presen; 
day conceptions. Whether one is jp- 
terested merely in the proper choice of 
indicator to use with a given base oy 
acid, or in some biologic application of 
the Donnan equilibrium, in the corre- 
lation of biologie phenomena with oxi- 
dation potentials, or in the relation of 
membrane permeability to the com- 
parative toxicity of various chemical] 
substances, one finds a discussion at 
once vital and interesting. Within 
twenty-six chapters the author has 
given the essentials of physical chem- 
istry with a directness of discussion 
and an avoidance of abstract form 
that the biologist will find as useful 
as it 1s -Lawrence 
Fatrhall. 


refreshing. 


THe Causes or AccipENTs. Three Lec- 
tures on Recent Research into the Causes 
of Aecidents Given at the Royal Society 
of Arts under the Heath Clark Bequest to 
the National Institute of Industrial Psy- 
chology. By [ric Farmer, M.A., Investi- 
gator to the Medical Research Council's 
Industrial Health Research Board 
Cloth. Pp. vii, 88 with index. New 
York and London: Isaac Pitman & Sons 
Ltd., 1932. 


This book presents in full the three 
lectures of which a synopsis was pub- 
lished in the March, 1932, issue ol 
Tuts JoURNAL (Article Section, p. 54). 
The topics discussed are: general iac- 
tors affecting accident causation; indl- 
vidual susceptibility to accidents; tht 


human factor in accident causation: 
and practical application of our know!- 
edge of factors affecting accident caus: 
tion. A useful bibliography of forty- 
four references is appended.—Marvo’ 
C’. Shorley. 








